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be investiat.,ed further.

The structural stability analysis indicates unsatisfactory stability against
overturning for the cases where the dam is subjected to forces possible during
winter operation (including ice loading), the Probable Maximum Flood (PMF), and
1/2 PMF conditions. Additional investigations should be undertaken immediately
to fully evaluate the structural stability of the dam. These investigations
should consist of a physical examination of the structure with the impoundment
drawn down so as to provide a view of the spillway concrete and a detailed in-
spection of the interior of the dam to determine the structural condition of
the concrete and leakage through construction joints. The walkway through the
interior of the dam should be repaired so that the inspection of the interior
of the dam can be performed. Investigations should also be undertaken to eval-
uate the presence and magnitude of uplift forces acting on the dam. This study
should also include an investigation and evaluation of the structural condition
of the rock underlying the dam and immediately downstream. Dam stability stud-
ies based on actual existing conditions should then be performed. If neces-
sary, recommendations to improve the stability should be developed. The recom-
mended remedial measures should be completed within two years.

- Hydrologic/hydraulic analysis performed in accordance with the ' p of Engi-
neers Recommended Guidelines for Safety Inspection of Dams establis'hes the
spillway capacity as 23% of the Probable Maximum Flood (PMF). The dam will be
overtopped by 20.6 feqt. and,8.1 feet by the PMF and 1/2 P1F respectively. How-
ever, in the opinion bif the inspection team, failure of the dam during the 1/2
PMF would not signifi#antly itcreasq the downstream hazard from that which
would occur just prioi to dam failure due to the small reservoir volume rela-
t.ve to the high flocd ftows. Therefore, the spillway is inadequate according
to the Corps of Engineers screening criteria.

.* ., The following measures should be undertaken within one year:

1. A formalized inspection program should be initiated to develop data
on conditions and maintenance operations at the facility.

* t

2. A flood warning and emergency evacuation plan should be developed and
implemented to alert the public in the event conditions occur which
could result infallure of the dam.

4

I"

.& '

I |SECURSTY CLASSIFOCGATION CF TIS pA6C 1f1se 01 at be~d)

-I--



DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY

PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.



I -

UPPER HUDSON RIVER BASIN

!I
PALMER FALLS DAM

SARATOGA 8 WARREN COUNTIES
U NEW YORK

U INVENTORY N2 NY 145I

PHASE I INSPECTION REPORT
AT IONAL DAM SAFETY PROGRAM.

I 3/? r it)/ yoy a _z _Z(1 :4 pc-lr

fC ,/ ./.......... , /

I NEW YORK DISTRICT

I i JUL

80 12. 18 064



*I IE

PREFACE

This report is prepared under guidance contained in the Recommended Guide-
lines for Safety Inspection of Dams, for Phase I Investigations. Copies
of these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general condition of the dam is based
upon available data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations, test-
ing, and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to identify
any need for such studies.

In reviewing this report, it should be realized that the reported condi-
tion of the dam is based on observations of field conditions at the time
of inspection along with data available to the inspection team. In cases
where the reservoir was lowered or drained prior to inspection, such ac-
tion, while improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating en-
vironment of the structure.

It is important to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions, and is evolu-

* tionary in nature. It would be incorrect to assume that the present con-
dition of the dam will continue to represent the condition of the dam at
some point in the future. Only through frequent inspections can unsafe
conditions be detected and only through continued care and maintenance can
these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood" for
the region (greatest reasonably possible storm runoff), or fractions
thereof. Because of the magnitude and rarity of such a storm event, a
finding that a spillway will not pass the test flood should not be inter-
preted as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and serves as an
aide in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition and thet Jdownstream damage potential.
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam Palmer Falls Dam, NY145

State Located New York
County Located Saratoga and Warren
Stream Hudson River
Date of Inspection April 21, 1980, May 18, 1980

ASSESSMENT OF
GENERAL CONDITIONS

The examination of documents and visual inspection of the dam and appurtenant
structures did not reveal conditions which constitute an immediate hazard to
human life or property. However, the structural stability of the dam, the
condition of the concrete and the extent of seepage through the concrete should
be investigated further.

The structural stability analysis indicates unsatisfactory stability against
overturning for the cases where the dam is subjected to forces possible during
winter operation (including ice loading), the Probable Maximum Flood (PMF), and
1/2 PMF conditions. Additional investigations should be undertaken immediately
to fully evaluate the structural stability of the dam. These investigations
should consist of a physical examination of the structure with the impoundment
drawn down so as to provide a view of the spillway concrete and a detailed in-
spection of the interior of the dam to determine the structural condition of
the concrete and leakage through construction joints. The walkway through the
interior of the dam should be repaired so that the inspection of the interior
of the dam can be performed. Investigations should also be undertaken to eval-
uate the presence and magnitude of uplift forces acting on the dam. This study
should also include an investigation and evaluation of the structural condition
of the rock underlying the dam and immediately downstream. Dam stability stud-
ies based on actual existing conditions should then be performed. If neces-
sary, recommendations to improve the stability should be developed. The recom-
mended remedial measures should be completed within two years.

Hydrologic/hydraulic analysis performed in accordance with the Corps of Engi-
neers Recommended Guidelines for Safety Inspection of Dams establishes the
spillway capacity as 23% of the Probable Maximum Flood (PMF). The dam will be
overtopped by 20.6 feet and 8.1 feet by the PMF and 1/2 PMF respectively. How-
ever, in the opinion of the inspection team, failure of the dam during the 1/2
PMF would not significantly increase the downstream hazard from that which
would occur just prior to dam failure due to the small reservoir volume rela-
tive to the high flood flows. Therefore, the spillway is inadequate according
to the Corps of Engineers screening criteria.
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The following measures should be undertaken within one year:

1. A formalized inspection program should be Initiated to develop data
on conditions and maintenance operations at the facility.

2. A flood warning and emergency evacuation plan should be developed and
implemented to alert the public in the event conditions occur Which
could result in failure of the dam.

Dale Engineering Company

JBTohnBt~etson,resdent

Approved By: Co • " , .
Date: 2 AUG 1980 Ne Y k Dis 'c n neer
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAMNAME OF DAM - PALMER FALLS DAM ID# - NY 145

SECTION I - PROJECT INFORMATION

1.1 GENERAL

a. Authority

Authority for this report is provided by the National Dam Inspection
* Act, Public Law 92-367 of 1972. It has been prepared in accordance

with a contract for professional services between Dale Engineering
Company and The New York State Department of Environmental Conserva-
tion.

b. Purpose of Inspection

The purpose of this inspection is to evaluate the existing condition
of the Palmer Falls Dam and appurtenant structures, owned by the
International Paper Company, and to determine if the dam constitutes
a hazard to human life or property and to transmit findings to the
State of New York.

This Phase I inspection report does not relieve an Owner or Opera-
tor of a dam of the legal duties, obligations or liabilities asso-
ciated with the ownership or operation of the dam. In addition, due
to the limited scope of services for these Phase I investigations,
the investigators had to rely upon the data furnished to them.
Therefore, this investigation is limited to visual inspection, review
of data prepared by others, and simplified hydrologic, hydraulic and
structural stability evaluations where appropriate. The investiga-
tors do not assume responsibility for defects or deficiencies in the
dam or in the data provided.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

The Palmer Falls Dam is situated on the Hudson River, in the Village
of Corinth, New York. The dam is a V-shaped structure situated at
the top of Palmer Falls, a natural waterfall in the river. The
structure is approximately 557 feet long and 37 feet high. The
spillway of the dam is an Ambursen type, concrete buttress structure.
The easterly leg of the V-shaped spillway is constructed with an ogee
shaped concrete spillway while the westerly portion is constructed
with the buttresses exposed on the downstream face. The spillway
section is normally equipped with flashboards 46 inches high. The
International Paper Company, Hudson River Mill No. 3 is situated on
the east abutment of the dam. A sluice gate structure approximately
196 feet long and accommodating 8 sluice gates controls flow into the

I i. 1 lnllm lm lm -



forebay of the power generating facility at the Paper Company Mill.
The major spillway section of the dam forms a V at the crest of

Palmer Falls and extends the full width of the river to the west
abutment. The point of the V is in the downstream direction. The
total length of the spillway section is approximately 346 feet. The
dam is situated on rock.

The sluice gates control flow into the forebay of the power generat-
ing station of the Paper Mill. This generating station allows power
to be generated either from the full head of the impoundment or by
discharging flows from the upper level forebay into a lower level
forebay which allows power to be generated at approximately 1/2 of
the total head in the impoundment.

b. Location

The Palmer Falls Dam is located in the Village of Corinth, Town of
Corinth, Saratoga County, New York and in the Town of Lake Luzerne,
Warren County, New York.

c. Size Classification

The maximum height of the dam is approximately 37 feet. The storage
volume of the impoundment is approximately 358 acre feet. Therefore,
the dam is in the Small Size Classification as defined by the
Recommended Guidelines for Safety Inspection of Dams.

d. Hazard Classification

The Hudson River, downstream from the impoundment, is used exten-
sively for recreational purposes. The International Paper Company
Hudson Mill is located on the east abutment of the dam. Therefore,
the dam is in the High Hazard Category as defined by the Recommended
Guidelines for Safety Inspection of Dams.

e. Ownership

The dam is owned by the International Paper Company.

* Contact: International Paper Company
Pine Street

Corinth, New York 12822
Attention: Richard O'Brien, Plant Manager

Tel ephone: 518-654-9031

-.
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f. Purpose of Dam

The dam is used for power generating and as a source of process water
by the International Paper Company.

g. Design and Construction History

The present dam was constructed in 1914 to replace a dam located a
short distance upstream which was damaged during the floods of March,
1913. Correspondence included in Appendix B indicates that construc-
tion of the dam was started before the formal approval by the New
York State Conservation Commission. In August of 1913, construction
was halted by order of the Commissioner of the Conservation Contlis-
sion until foundation problems on the easterly leg of the spillway
section were resolved to the satisfaction of the Conservation Commis-
sion. The plans were subsequently revised to move the easterly leg
of the spillway upstream and allow for construction of an ogee shaped
spillway ramp which directed the water in a horizontal direction at
the toe of the dam. This apparently eliminated to the satisfaction
of the Conservation Commission the cause of probable erosion to the
face of the natural waterfalls. The correspondence indicates that
the dam was completed in late January of 1914.

h. Normal Operational Procedures

The facility is operated by the International Paper Company. The
principal use of the facility is for power generation and as a source
of process water. Normal operation of the facility consists of reg-
ulating the level of the impoundment for optimum power generation and
process water availability. This is accomplished by the manipulation
of the gates which control flow into the forebay of the mill.

1.3 PERTINENT DATA

a. Drainage Area

The drainage area of Palmer Falls Dam, ID# NY145, is 2757 square
miles.

b. Discharge at Dam Site

:4 No discharge records are available for this site.

Computed Discharges:

Ungated Spillway, Top of Dam
(Without Flashboards) 66050 cfs

Ungated Spillway (With 46" Flashboards) 40200 cfs
Gated Drawdown (Through 2, 12'x12' Gated

,1. Outlets in Upper Forebay) 2090 cfs (@ elev.
517.17)

3
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c. Elevation (Feet Above MSL)

Top of Dam 531.67
Spillway Crest 517.17

! 520.92 with flashboards

Stream Bed at Centerline of Dam 479.7

d. Reservoir

Length of Normal Pool (With Flashboards) 2050 FT

e. Storage

Top of Dam 561 Acre Feet
Normal Pool (With Flashboards) 358 Acre Feet
Normal Pool (Without Flashboards) 284 Acre Feet

f. Reservoir Area

Top of Dam 22 Acres
Spillway Pool 15 Acres

g. Dam

Type - Buttressed Concrete.
Length - 557 Feet.
Height - 37.5 Feet.
Freeboard Between Normal Reservoir and Top of Dam - 10.75 Feet.
Top Width - 12 Feet (Nominal).
Side Slopes - Upstream - 1 Horizontal, 0.75 Vertical; Downstream -1

Horizontal , 1 .75 Vertical.
Zoning - N/A.
Impervious Core - N/A.
Grout Curtain- N/A.

h. Spill way

Type - Ogee Crest.
* -Length - 346 Feet.

Crest Elevation - 517.17, with Flashboards- 520.92.
Gates - None.
U/S Channel - Natural.
D/S Channel - Natural - Rock.

i. Regulating Outlets

8 gates approximately 13 feet x 14 feet, controlling flow into upper
forebay.

4
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SECTION 2 -ENGINEERING DATA

2.1 GEOTECHNICAL DATA

The Palmer Falls Dam is situated entirely on bedrock. Appendix B has

numerous references to the quality of the foundation material and
also includes photographs of the site during construction.

2.2 DESIGN RECORDS

Appendix B also includes the original design calculations for the dam
as well as design calculations developed by the Conservation
Comnmission of the State of New York.

2.3 CONSTRUCTION RECORDS

Appendix B includes numerous inspection reports which took place dur-
ing the construction of the dam.

2.4 OPERATION RECORDS

There are no Operation Records available for this dam.

2.5 EVALUATION OF DATA

IThe data presented in this report was obtained from the Department of

Environmental Conservation files. The information available appears
to be reliable and adequate for Phase I inspection purposes.

.. 5
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SECTION 3- VISUAL INSPECTION

3.1 FINDINGS

a. General

The Palmer Falls Dam was inspected on April 21, 1980. The Dale
Engineering Company Inspection Team was accompanied on this inspec-
tion by Robert Talbot, Supervisor of Engineering Services for the
International Paper Company. At the time of this inspection, flow
in the river was approximatley 20,000 cfs. This flow across the
spillway section of the dam obscured much of the structure from view.
A subsequent inspection was performed on May 18, 1980 during a period
when flow was substantially less but still great enough to partially
obscure the structure from view.

b. Dam

The second inspection of the Palmer Falls Dam was conducted when some
flow was cresting the spillway, however, observation of the spillway
surface was made through the water. The surface of the easterly wing
of the V-shaped dam appears to be in good condition. Some slight
surface spalling was noted through the water and horizontal joints in
the concrete were also visible. The log chute in the center of the V
of the dam shows some deterioration of the concrete but no structural
cracking was detected when viewed from a distance. The westerly leg
of the V-shaped spillway was viewed both from above the west abutment
and from the receiving pool downstream from the dam. These vantage
points did not offer a close enough view so that the condition of the
concrete could be determined, however, the alignment of the structure
does not indicate displacement of structural members. The interior
of the structure was not inspected because of the hazardous condition
of the walkway between the buttresses. Some leakage reputedly takes
place through the concrete into the interior of the dam.

c. Appurtenant Structures

The easterly abutment wall shows some surface spalling of the con-
crete to the depth of approximately 3 to 4 inches in some places.
Minor surface spalling was also noted on the walkways around the
gates controlling flow into the forebay. Recent concrete repairs had
taken place in this area.

d. Control Outlet

The sluice gates controlling flow into the forebay of the paper mill
are in operating condition and were fully opened at the time of the
inspection. These gates are pneumatically operated and the operating
mechanism was in good condition.

6



e. Reservoir Area

The Palmer Falls Dam is a run-of-river structure and the impoundment
, | is defined by the original banks of the Hudson River. This impound-

ment extends approximately 1/2 mile to an upstream dam also owned by
International Paper Company. The banks of the Hudson River in this
area are formed in rock and no evidence of bank instability was
noted.

f. Downstream Channel

The downstream channel is also formed in bedrock and no evidence of
recent erosion was noted.

3.2 EVALUATION

Although flow conditions at the dam precluded a close inspection of the
spillway surface, there was no evidence that severe deterioration of the
concrete has taken place. Flow over the ogee shaped spillway which com-
prises the easterly leg of the dam was generally smooth and no irregular-
ities in flow were noted which would indicate severe surface deteriora-
tion. Field observations did not disclose evidence of displacement of the
structure and no conditions were detected which would indicate structural
i nstabil ity.

Minor deterioration of concrete surfaces was detected on the east abutment
wall, however, this deterioration was not severe and steps had been taken
to repair spalled concrete on the walkways.

The walkway through the interior of the dam should be repaired so that

inspections may be made of the structural elements of the dam.

i7



SECTION 4 -OPERATIONAL PROCEDURES

4.1 PROCEDURES

The normal operating procedure for this structure is to control the
water level in the impoundment for optimum use for power generation
and process water for paper manufacturing.

4.2 MAINTENANCE OF THE DAM

Maintenance and operation of the dam is controlled by the Interna-
tional Paper Company. The dam is immediately adjacent to the facili-
ties of International Paper Company and is in constant surveillance
by their personnel. No formal reporting system is in effect regard-
ing the condition of the dam. Inspection of the interior of the dam
is presently prohibited due to the dangerous condition of the walkway
between the buttresses.

4.3 MAINTENANCE OF OPERATING FACILITIES

The gates controlling the flow to the forebay of the power generating
facilities are in operating condition and are checked periodically by
personnel of the International Paper Company.

4.4 DESCRIPTION OF WARNING SYSTEM

No warning system is in effect at present.

4.5 EVALUATION

The dam and appurtenances are in constant surveillance by personnel
from the International Paper Company. The facility is generally in
satisfactory operating condition. Deterioration of the walkway
through the dam prohibits access to the core for inspection purposes.
There is no other evidence of deterioration caused by lack of main-
tenance. Because the dam is in the High Hazard Classification, a
warning system should be implemented to alert the public, should con-
ditions occur which could result in failure of the dam.

8
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SECTION 5 - HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

The Palmer Falls Dam is located on the Warren and Saratoga County
line in the Village of Corinth. The dam is situated on the Hudson
River, which has a drainage area of approximately 2,757 square miles
upstream of the site. The Upper Hudson River is a rather complex
river system which includes such major tributaries as Schroon River,
Cedar River and Sacandaga River. The major lakes in the river system
upstream of the dam include Schroon Lake, Brant Lake, Indian Lake and
Great Sacandaga Lake.

5.2 ANALYSIS CRITERIA

The purpose of this investigation is to evaluate the dam and spillway
with respect to their flood control potential and adequacy. This has
been assessed through the evaluation of the Probable Maximum Flood
(PMF) for the watershed and the subsequent routing of the flood
through the reservoir and the dam's spillway system. The PMF event
is that hypothetical flow induced by the most critical combination of
precipitation, minimum infiltration loss and concentration of run-off
of a specific location that is considered reasonably possible for a
particular drainage area.

The hydraulic analysis is performed to determine the capacity of the
spillway and to determine the extent of the overtopping of the dam
which could occur during the PMF. In establishing the spillway ca-
pacity, it was assumed that no flashboards were in place on the
spillway. It should be noted that the placement of flashboards will
further decrease the spillway capacity so that overtopping could oc-
cur at lesser flows than those indicated in this analysis if the
flashboards do not fail before overtopping occurs.

The hydrologic analysis was performed using the unit hydrograph meth-
od to develop the flood hydrograph. Due to the limited scope of this
Phase I investigation, certain assumptions, based on experience and
existing data were used in this analysis and in the determination of
the dam's spillway capacity to pass the PMF. In the event that the
dam could not pass one-half the Probable Maximum Flood without over-
topping, additional analyses are to be performed on potential dam
failures if the dam is designated as a High Hazard Classification.
This process was done with the concept that if the dam was unable to
satisfy this criteria, further refined hydrologic investigations
would be required.

An HEC-l computer model for the basin was published by the New York
District Corps of Engineers in a report entitled Upper Hudson and
Mohawk River Basins Hydrologic Flood Routing Model s, dated October
1976 (Ref. 19). The report was reviewed for the purpose of this in-
vestigation and the model which was used for the preparation of this
report was obtained from the New York District. The model was re-
coded and executed for analysis of the PMF. No changes were made to

9



the unit hydrograph, base flow, loss rate or routing parameters. A
smaller sub-area was added to the model to determine flows at the
Palmer Falls Dam. The unit hydrograph parameters and base flow for
this new sub-area were estimated from equations presented in the3 aforementioned report.

The U.S. Army Corps of Engineers' Hydrologic Engineering Center's
Computer Program HEC-lDB was utilized to evaluate the PMF hydrology.

m The Probable Maximum Precipitation (PMP) was 20.6 inches according to
Hydrometeorological Report (HMR #51) for a 24-hour duration storm,
200 square mile basin. HMR #51 was used in lieu of HMR #33 because

I the drainage area exceeded the applicable limits of HMR #33. The
3loss rates used in the PMF analysis were those used in the Transposed

Agnes Storm and SPF analysis published in the Upper Hudson and Mohawk
River Basins report. These loss rates incorporated an initial ab-
straction of 1.0 to 2.0 inches and a continuous loss rate of 0.075
inches/hour. The loss rate function yielded 74 percent run-off from
the PMF. The peak for the PMF inflow hydrograph was 282,570 cfs and
the 1/2 PMF inflow peak was 140,770 cfs. The small storage capacityIresulted in the peak outflows being essentially equal to the peak
inflows. It should be noted that flows in the Upper Hudson River
from any storm may be regulated appreciably by Great Sacandaga Lake
and Indian Lake. Such time-varying operation was not simulated with
the HEC-l model.

* 5.3 SPILLWAY CAPACITY

The spillway is an Ambursen-type structure with a sloping upstream
I face and a rounded crest. Weir coefficients ranging from 3.1 to 3.65

over the heads encountered in routing the PMF were assigned for the
spillway rating curve development. In the PMF evaluation, flow
through the forebay gates and flow through the mill were not con-
sidered. The discharge capacity of the spillway at the top of dam
elevation is 66,050 cfs with no flashboards in place. The spillwaycapacity with 46 inches of flashboards is 40,200 cfs.

SPILLWAY CAPACITY (WITHOUT FLASHBOARDS)

3 Flood Peak Discharge Capacity as % of Flood Discharge

PMF 282,567 cfs 23.4%
31/2 PMF 140,777 cfs 46.9%

5.4 RESERVOIR CAPACITY

The reservoir storage capacity was estimated from USGS mapping and
available riverbed information at Palmer Falls and Curtis Falls dams.

The resulting estimates of the reservoir storage capacity are shown
below:

• Top of Dam 561 Acre-Feet3 Spillway Crest 284 Acre-Feet

103
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5.5 FLOODS OF RECORD

There are no accurate records of flood discharges at the site. A
review of pertinent publications revealed the maximum discharges
shown below for sites on the Hudson River near the dam site
(Ref. 21).

Hudson River Drainage Area Period Maximum
Gage Location (Sq. Mi.) of Record Date Discharge(cfs)

Corinth, NY 2755 1905-1912 4/16/09 41,400

Spier Falls, NY 2799 1900-1922 3/28/13 89,100

Ft. Edward, NY 2817 1896-1904 4/23/00 43,900

It should be noted that these flood discharges occurred before con-
struction for the present structure and were not affected as much by
the regulating capability of the Great Sacandaga Lake as present or
future flood flows would be.

5.6 OVERTOPPING POTENTIAL

The HEC-l DB analysis indicates that the dam will be overtopped as
fol 1ows:

Flood Maximum Depth Over Dam

PMF 20.6 Feet
1/2 PMF 8.1 Feet

5.7 EVALUATION

The spillway is inadequate to pass Probable Maximum Flood (PMF) with-
out overtopping the dam, as the spillway capacity is 23% of the PMF.
However, in the opinion of the inspection team, failure of the dam
during the 1/2 PMF would not significantly increase the downstream
hazard from that which would occur just prior to dam failure due to
the small reservoir volume relative to the high flood flows. There-
fore, the spillway is assessed as inadequate according to the Corps
of Engineers screening criteria.

I 11



SECTION 6 -STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

Palmer Falls Dam is situated at the crest of a natural rock ledge-
waterfall in the Hudson River. The dam is "V-shaped" and comprised
of two sections to generally follow the natural alignment of the rock
ledge. A constructed abutment, of concrete, at the point of the
dam's "V' serves to join the two sections. The westerly, or left
abutment looking downsteam, is sited into rock. The dam's right
abutment, also founded in rock, adjoins the forebay structure for the
International Paper Company hydropower facility-production plant sit-
uated on the east bank of the river.

The westerly dam section is an Ambursen design (downstream face un-
surfaced). The easterly section represents a modification of the
Ambursen design, being a buttressed structure with the downstream
side concrete surfaced.

Both dam sections function as a spillway. Flashboards in place were
being crested at the time two field inspections were performed.
Spillway flow interfered with access to and observation of much of
the dam surface. The interior of the dam could not be examined be-
cause of the unsafe conditon of the walkway. Some leakage reputedly
takes place through the concrete into the interior of the dam. How-
ever, observations indicate the dam retains structural stabil ity and
no sign of structural movement was evident. Some surface deteriora-
tion and spalling has occurred along the dam spillway sections and
abutment structures. The spillway flow prevented examinations of the
rock at the toe of the dam and investigation for erosion and underdam
seepage.

-l
b. Geology and Seismic Stability

Geologically, Palmer Falls is located in the eastern part of the
Adirondack Province.

The dam foundation and both abutments are sited in bedrock of gra-
nitic to syenitic gneissses. This material is hard, dense, durable,
resistant, and impermeable. Weathering is very minor.

At the east abutment the gneiss foliation strikes N8OE and dips
10-13° NW. The dip is, generally, in the downstream direction.

State reports of 1913 mention the dip as being anywhere from 100 to
200 downstream. Although the foliation is generally tight and close-
ly spaced (I to 3 mm), foliation open cracks exist and range In spac-
ing from 2 to 8 inches.

I3 12
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Two prominent joint sets are present at the east abutment as follows:

Set Strike Dip Spacing

1 N10E 90 2-1/2"-5-
2 N80-85E 80-85E 2-I/3"-8"

The rock structure therefore presents readily available blocks which
are susceptible to movement by hydraulic action and frost wedging.

The included Geologic Map shows several faults which are located in
the vicinity of the dam site. Several 1913 State reports which dis-
cuss construction of the present dam indicate a fault is at the dam
and essentially parallel to the longitudinal axis. This fault was
reported to be practically vertical with a trench eroded along that
zone to a depth of 30 to 40 feet.

A fault about two miles west of the dam, known as Hoffman's fault,
has a vertical displacement estimated as being from 1,000 to 1,600
feet. Another fault, situated about five miles east of the dam, has
a vertical displacement of about 4,900 feet.

Information on some of the larger earthquakes recorded for the area
appears below. Many earthquakes of less intensity are known to have
occurred in this region, according to the New York State Geologic
Survey, but none are in the immediate vicinity of the dam.

Intensity Location
Date Modified Mercalli Relative to Dam

1847 I1 7 mi. NE
1855 IV 14 mi. NNE
1916a IV-V 26 mi. SW
1916b V 7 mi. NE
1917 11 12 mi. ENE
1921a IV 7 mi. NE
1921b IV 7 mi. NE
1931 VII 13 mi. NNE
1955 V 20 mi. S
1974 IV-V 9 mi. N

The dam is located in an area having a Zone 2 Seismic Probability
Designation. However, the area is considered to have the potential
for a Zone 3 designation.

Concerning the fault existing at the dam site, if the trench (formed
by erosion along the fault) was not properly filled or grouted, a
significant potential zone of weakness will exist. Similarly, if the
joints and foliation plane openings were not grouted, the potential
for significant uplift is increased. It is also possible that the
water falling on the bedrock at the toe may have accomplished some
undermining.

13
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The high (about 80 feet) steep walls above the impoundment area are
considered subject to some rock fall (the result of frost wedging).
The walls are not likely to experience a rock slide. A moderate to
severe earthquake would increase the rock fall potential while move-
ment along the fault underlying the dam would weaken the dam founda-
tion and increase its susceptibility to sliding and uplift.

c. Stability Evaluation

Design drawings available for review show a plan alignment and cross-
sections for the darn spillway sections but do not include information
on the properties of the dam and foundation materials. Some previ-
ously performed stability computations are available (1913) for re-
view but it is not certain that these analyses refer to the as-built
conditions for the dam's actual location. As part of the present
study, stability evaluations have been performed for the dam spillway
sections. Actual properties of the dam's construction materials and
foundations were not determined as part of this study; where informa-
tion on properties were necessary for computations but lacking, as-
sumptions felt to be practical were made. The stability computations
assumed a structural cross-section based on dimensions indicated by
the plans included in this report. It should be considered that in
areas where deterioration has occurred, section dimensions would be
less than indicated by the plans, with some adverse affect on the
structural strength expected. The analysis also assumed dam sections
to be monoliths possessing necessary internal resistance to shear and
bending occurring as a result of loading.

The results of the stability computations are summarized in the table
following this page. The stability analysis are presented in
Appendix D.

if The rock surface underlying the dam varies in elevation, a condition
which effects the height of the dam's different sections. Cross-
sections assumed for analysis are representative of the higher, and
presumably more critical, dam areas.

The analysis indicates that both the easterly and westerly dam sec-
tions are stable against overturning and sliding effects under the
normal summer operations condition which includes flashboards in

4! place. Instability, but marginally so, is indicated for both dam
sections subject to forces possible under winter operating conditions
which include the effects of ice, according to the U.S. Corps of En-
gineers Recommended Guidelines for Safety Inspection of Dams (i.e.,
where the resultant of forces acting on the dam is located outside
the middle third of the base or plan analyzed, tensile stress would
develop in the dam section, a condition which is structurally unde-
sirable because of the very low design tensile strength of concrete.)

Both dam sections show satisfactory stability for the condition where
seismic effects are imposed onto the forces which occur from the
normal summer operating condition.

14
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For the dam subject to the 1/2 PMF and PMF condition, a number of
different possible uplift effects were studied. At this site, it is
considered that the jointing, foliation cracks and bedding present in
the foundation rock creates the possibility that uplift will act at
the base of the dam. Accordingly, the easterly section of the dam
was analyzed for the condition where the uplift force at a 1/2 PMF
and PMF occurrence remained equal to the uplift possible under a nor-
mal operations condition (this would assume that the rock permea-
bility and seepage was limited) and also for the more severe condi-
tion where the uplift related to pressures resulting from the actual
upstream water level present during the 1/2 PMF or PMF. For each
uplift condition, the hydrostatic pressure acting at the dam's up-
stream edge was based upon the appropriate headwater elevation, (the
"normal operations" or flood level elevation), while a zero tailwater
elevation and hydrostatic pressure was assumed at the dam's down-
stream edge. Uplift was assumed to vary linearly between a section's
upstream and downstream faces, and act upon 100 percent of the dam
base/section. For the easterly section, adequate stability is in-
dicated with the "normal operations" uplift in effect but unsatisfac-
tory stability results where the uplift is based upon the 1/2 PMF or
PMF upstream level.

The westerly dam section exists with the downstream face open between
buttress locations. The possibilities that uplift could act on a
base equal to the dam's plan area or act only on the actual area in
contact with the foundation rock (open area between buttresses is not
considered as part of the base) were studied. For both these cases,
an uplift developed from the normal operations condition was applied
to the assumed base area, The resulting computations indicate unsat-
isfactory stability against overturning for the assumption of uplift
acting upon a base with dimensions equal to the dam plan area, and
unsatisfactory resistance to sliding (factors of safety less than
four) for the assumption of uplift acting on only the foundation con-
tact area. Lesser factors of safety (less stability) than shown in
the tabulated summary would apply to the more severe condition where
uplift pressures are based upon actual upstream flood water eleva-
tions. When evaluating the 1/2 PMF and PMF cases, the analysis as-
sumed that lateral and vertical pressures acting against the back
face of the dam related to the upstream flood level, with no water
pressures acting against the dam's downstream side.

The discussed analysis applies to a dam in structurally good condi-
tion. The field observations indicate some materials attrition, in-
cluding surface deterioration, is occurring. Although this analysis
indicates generally satisfactory stability under normal operating
conditions, there is a lack of information regarding the condition of
many of the structural elements of the facility and the uplift forces
acting on the base. Therefore, further investigations are recomm-
ended. Evaluation of existing structural conditions should be based
upon inspection of the dam sections and abutment structures with the
reservoir drawn down. Evaluation of the structure should include the
dam's interior to determine the condition of the underside of the

18
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upstream face, the buttresses and the base. Because of the influence
on the dam's stability under flood conditions, means to evaluate the
presence and magnitude of uplift acting on the base should be under-
taken. This study should also investigate and evaluate the structur-
al condition of the rock underlying the dam and immediately down-
stream for determining the resistance to displacement. Dam stability
studies based on actually existing conditions should be performed and
if necessary, recommendations to improve the stability should be
developed. Meanwhile, maintenance and repair should be provided for
deteriorated areas to ensure that the presently existing stability is
retai ned.

19!
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety

The Phase I inspection of the Palmer Falls Dam on the Hudson River
did not indicate conditions which constitute an immediate hazard to
human l ife or property.

The hydrologic/hydraulic analysis establishes the spillway capacity
as 23% of the Probable Maximum Flood (PMF). The dam will be over-
topped by 20.6 feet and 8.1 feet by the PMF and 1/2 PMF respectively.
However, in the opinion of the inspection team, failure of the dam
during the 1/2 PMF would not significantly increase the downstream
hazard from that which would occur just prior to dam failure. There-
fore, the spillway is inadequate according to the Corps of Engineers
screening criteria.

The following specific safety assessments are based on the phase I
visual examination and analysis of hydrology and hydraulics and
structural stability:

1. The structural stability indicates unsatisfactory stability
against overturning according to the Recommended Guidelines for
Safety Inspection of Dams for cases of the dam subject to forces
possible during winter operation (including ice loading), the
1/2 PMF and the PMF conditions. Under each of these conditions
the resultant of the forces acting on the dam is located outside
the middle third of the base indicating that tensile stresses
would develop in the dam section.

2. The visual inspection revealed minor deterioration of horizontal
joints in the spillway when viewed through the water cresting
the spillway.

3. The walkway through the dam is unsafe, thereby prohibiting in-
spection of the interior.

4. Leakage reputedly takes place through the concrete into the core
of the dams.

b. Adequacy of Information

The information available is adequate for this Phase 1 inspection
report.

c. Urgency

During the inspections of the Palmer Falls Dam, water cresting the
flashboards obscured the surface of the concrete spillway from view.
The unsafe condition of the walkway through the center of the dam
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prevented an inspection of the interior of the structure. Structural
defects may exist that were undetected during the inspection. There-
fore, the investigations recommended below should be undertaken with-
in 6 months and remedial work should be completed within two years.

d. Need for Additional Investigation

Additional investigations should be undertaken to fully evaluate the
structural condition of the dam. These investigations should consist
of a physical examination of the structure with the impoundment drawn
down so as to provide a view of the spillway concrete and a detailed
inspection of the interior of the dam to determine the structural
condition of the concrete and the extent of any leakage through
construction joints. The walkway through the interior of the dam
should be repaired to allow the inspection of the interior of the
dam. Investigations should also be undertaken to evaluate the pre-
sence and magnitude of uplift forces acting on the dam. This study
should also include the investigation and evaluation of the structur-
al condition of the rock underlying the dam and immediately down-
stream. Dam stabil ity studies based on actual existing conditions
should then be performed. If necessary, recommendations to improve
the stability should be developed. Meanwhile, maintenance and repair
should be provided for deteriorated areas to ensure that the present
existing stability is retained.

7.2 RECOMMENDED MEASURES

The following steps should be undertaken:

1. The walkway through the interior of the dam should be repaired within
one year.

2. Complete the aforementioned structural inspections and structural
stability investigations.

3. Undertake any repairs necessary as indicated by the detailed struc-
tural evaluations and stability computations.

4. A formalized inspection system should be initiated to develop data on
conditions and maintenance operations at the facility.

5. A flood warning and emergency evacuation plan should be implemented
to alert the public in the event conditions occur which could result
in failure of the dam.

21
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I CHECK LIST
HYDROLOGIC & HYDRAULICI ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Upper Hudson, 2757 sq. mi.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 358 ac.-ft. @ elev. 5209

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 561 ac.-ft. @ elev. 531.7

ELEVATION MAXIMUM DESIGN POOL: 16 ft. above crest of spillway

ELEVATION TOP DAM: 531.7

CREST:

a. Elevation 517.17 (spillway), 520.92 (Flashboards'

b. Type Ambursen

c. Width Ogee Shape

d. Length 346 ft.

e. Location Spillover nearly entire length of dam

f. Number and Type of Gates Nnna

OUTLET WORKS:

a. Type Gut gates in upper forebay

b. Location Right abutment

C. Entrance Inverts ot shown on plans

d. Exit Inverts Not shown on plans

e. Emergency Draindown Facilities r it gates

HYDROMETEOROLOGICAL GAGES:

a. Type None

b. Location --

c. Records --

MAXIMUM NON-DAMAGING DISCHARGE: Unknown

| I
I!

I
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'61 1~' KI.Nt.S-rATcr Rh' DIVISION OF INLAND WATES
IF V % 9T .o . 7 V j o ibe D . M O O S E .

4 . . . c u . ... JA M ts J . O L.

J Chi~~.4 ~>,aneor Rc~O.N~

*IPL~G LCAEN6R - CONSERVATION COMMISSION

AL1BANY

, 1 July 23, 1913.
L~~iFj Lt

9 VR. W. Sherrman, Chief Zn'-neer,

Cons ervat.ion Comission,

Albany, IT. Y.

Dear Sir:-

In accordance with your verbal instructions of the

16th inst., I visited Palmer Falls on July 19th and made an

inspection of the dam now under construction by the Inter-

national Paper Co.

Forms were being built for piers 'Nos 3, 4, 5, 6

and 7 (as shown on plans submittect, and it was the inten~tion

of the Company to complete the concreting of these piers during

the present week. Foundation trenches for piers 3 and 4 have

I i been excavated from five to eight feet below the natural our-

face of the rock, and pairs of two inch round iron dowels ex-

tendiner fiva feet into the rock and from two to five feet into

the masonry have been set, three feat center to center, the

whole length of the piers. Shalloviertrenches set with dowels

ti have been excavated for piers 5 and 6. In pier #7 (at the

angle In the dam) about 30 dowels have been set, but no trench

has been excavated. At this point the beddine plane of the rock

ledee dips domwLjtreain about 10 dogreos. From pier f7 to the

%vest end of the dan (';4era 8 to 18), no trzr1~ics have been~ ex-

cavated, and only a single row of dow~els, three feet center'to

j*&I.'/0,14 to/ Mo,,a~~yhn. e ~ Ifim flnV~ A Mus0ioN.

LL
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center, is being set in each pier.

)=r. Kellogg, engineer for the Internatirnal Phpcr

Company, to whom I was referred, was informed that they would

be expected to conform to the "typical section" shown on their

plans.

Attached hereto are six kodak pictures showing con-

ditions on July 19th.

Respectfully yours,

ESC/F Assistant Civil Engineer.

4I

I'

r
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(~) HUDSON RIVER AT PALVER PAT.-St N.Y.

H. Da S. PARSONS,

SO WILLIAM STRIIC,

New YORK
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H. oE B. PARSONS

CONSULTING ENOINEER

22 WILLIAM STREET. NEWYORK

REPORT ON PROPOED O COCRETE DAV.

HUDSON RIVER AT PALt-ER WATTS, N. Y.

19th May, 1913.

International Prper C'o-pany,

10 Bread Street,

NTew York.

lentlemen :-

Complying with the request of your President,

Yr. Philip T. Dedge, and with more detailed instructions from

your Chief .nineer, ?r. A.H. White, I beg leave to submit my

opinion on a concrete buttress dan which ycu propose to erect

at Palmer's Falls, V.Y.

V iI have made studies and calculations for the

propcsed' dam and have visited the site at Palmer's Pa'Its, on

30th April, in ccmpany with Vr. 1hitte.

The specific ques'ion, which were asked and

replies thereto are as below:-

1. Tow to make ternorary repairs ?

A section of the present wooden crib dam was washed

out du'tnr t'e 'parch floo, and lack of wate" in the head race

has resulted in clostn7 the mill down, except for such power as

T ,
'V! --------
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could be obtained from the nei~hhrhv.d by electric ,

It is evident that te old dam must be permanently . ,

new dam constructed. In the cost of either altern-A .. 9 r .i

from havins? the mill closed must be cr:nsidered.

In rder to permanently repair the breLg *•

present dam it would be necessary to divert the wat'- !ro • *

during the whole process ef recenstruction.

The present dam could be temporarily reri'.'

the water turned into te head race leaving the. bed ct ,. , ,,,...

dry below the present dam, for the construction of a new A

ether words the present dam c. uld be used as a coffer da- r?,

new dam and the mill could be kept runnin .- during t*e ti-e "

structing the new dam.

After carefully studyin- the proposition, I

t'nat tnis latter arrunfrement would be the better f-- ycu? ",-

a and I have no objections tc,--but on the contrary .

plan f.r diverting the water as arranged by Yr. %%ite.

This plan co.nsists cf buildinr a te!1eO'V "

crib dam with cpeninz's, below the upper portion of t;,e -! '

Then, make a breach in the present dam, so that the watt"

throug-h the openin!!s ef the temporary construction. Then, '

the portion washed rut by the flood. Then, close the op "

the tempeary construction, thuq permittine. the river to .-'"

*J£ the head race ef the mill, which would take all the flow "

summer months.



2. Will the new dampass as much water as the old dam ?
As judged by the -auting of the river over the crest of

the ,pters "alls dam during the high water period of the Varch

flood, the discharqe of the river was about P9,000 to 90,000 cubic

feet per second.

WATER PASSPr DY PRESF'!T )A'Y. The length of crest of the

present dam, acccrdinrr to surveys handed me by Vr. White, is 663.5

feet at an averare eleva±tion of 100.73 feet.

The present dam has 532 feet, which is practically

parallel to the flow of the river.

Length of portion of dam nearly perpen-
dicular te stream. 131.5 feet.

TLen7th of dam parallel to stream 532 ft.
Taking 0.8 of this portion as
equivalent to a dam perpendicular
tc the stream. 425.6

Equivalent dam, perpendicular to stream 557.1

Owing to the peculiar shape of the crest of the present

dam, the coerficient ef discharue is probably not &-reater than

3.33. witi this ccefficlent it wmulfi require a lepth cf water on

the crest ef 13.4 feet in orde- to pass 89,000 cubic feet per second.

O |
WATFR PASSR'D PY9 PROPOSEr TA' .. The elevation of the crest of

the p-',posed darn is at 91.50, cr 2.83 feet lower tan the crest of

£ the present dam.

The total len,'th of thp proposed dam is given on the

surveys fu-nished me by Vr. rh.te as 376 feet.

I . . . ... --
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1By suitably desic'ning the crest in accrdance with

the Co-nell experiments, it wculd be safe to assume that the

ceefficient would have a val-je of at least 4. If this value for

the coefficient were used in the Formula, tle depth of water over

the crest woulA be 15.4 feet in erder te .ischaroe 89,000 cubic

feet per second;

Therefore,

The elevation of the water in the pond would be,

Above present dam 100.33 + 13.4 113.74 ft.

Above new dam 97.50-+ 15.4 112.90 ft.

In cther wcrds, the river cculd be backed up by the

new dam to a height of over 15 feet above its crest, without affecting

the water rights at the Curtis dam any more than they would be

affected by the present dam.

At time of severe flecd, "ater could be passed into

the lower level of the mill, and allcwed to spill over its overfall

section. Water so passed would be in addition to that dischareed cver

the crest.

All my calculations have been based on a height of

water of 16 feet above the crest, at which elevaticn the new dan will

pass as much or more water as the present dan.

3. ',hat is the stre n£th ef te reduttress (lam ?

.r)urtn my visit te Palmer's Falls I carefully inspected

the reck fermation, as the stability rf the new 4riZtWtre depends

en its reck f(,undatien and the power of the rock to resist the

abranive actlen t, tl ' .. ater. This alrans'e aticn will hi. very



severe, owinr to the treat depth of water which -1ll pass the crest

at times Vf ficed and the heir-it of the fall which has a maximum of

abcut 3 .5 feet.

The reck appears to be a gneiss, as found throughout

the Adirondack refiens. It is very hard and compact, although

somewhat easily brcken owinz to its planes of cleavage.

The reck lies in layers or strata, on a sliqht dip

te the westward. These layers are of variable tlickness. The rock

is cut by a double system of vertical seams, cblique to one another.

The rock near the surface on the high banks at the

rorfe is much softer than the reck fcund in the bed of the river.

W here tl'e water has pou-red ever the present dam for some thirty

years, the ed'res cf te rock at the various seans are net badly wern

but in many cases are s',arp and ancular. The same is also true for

ether edres ef the reck exposed to the full Plow of the stream, whic

is very rapid at this point.

7almer rails is a natural fill or rapids, and the

rock has wit;,stood the abrasive action for many tenerations without

showinf, material wear after the softer surface reck had been cut

away.

I am led to believe that the reck is amply strong for

the foundatien of the new dam, and owing to the vertical seams and

joints which mi.rht be difficult to make tight, I favor the project,

j as proposed ov !r. W:ite, of censtriicting a dam on the buttress

principle. This type ef dam 'mas two advanta-es "or a d:al at Palmer

Falls; Virst:- the weight Cf the water on the dam helps to Increase

ili



its stability, and Second:- if a leak shiould occur in the rock

beneath the dam, there would be no tendency for uplift cr cverturning.

In order that t;'e prop.sed dam shall have a reasonaly

lent- spillway, it seems npcessary to ive it the antular fe-m, as

proposed by Yr. White. I do not like this form, on account of the

re-entrant anrl7e where the two portions meet at midstream. I have

i-iven a -reat deal of st'idy te try and avoid this apparent defect,

but have no+ succeeded in securing a better reneral plan than that

preposed, so lon r as the dam must be placed below the present dam.

I 'hve made a number of calculations, which can be

conselidated into three projects:

Project A. Buttresses 5 feet wide, spans 14 feet.

Project B. Buttresses 5 feet wide, spans 15 feet.

Project C. Buttresses 4 feet wide, sp-ins 15 feet.

The object of usin.: a span of 15 feet was suggested

by 1Vr. 1_hite in or-5er tat the centers mRAne for the dam at Cadyville

could be used at Palmer walls. In this I concur, as it wcull reduce

the cost witho'ut impairing the strenpth of the dam.

I favor Project C anM append to this report a 4esign

of the cross-section cf the dam as p'eposed, and also a set ef calcu-

lations shcwinp the stability, masonry pressres, water press'ires,eto
(4
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Buttresses 4 feet wide would be amply stronm and

would permit a certain a-tcunt of loss throuL-'h abrasion without

endanfering the strength cf the dam.

I would recommend, however, that provision be made

to protect the down-s tream face of the dam on the portion from the

re-entrant angle t- tle oprosite bank frome the mill, as owing to the

reck formation the discl.ari-e water will have a tendency to flo.w

som ewhat parallel to the crest of the dam, especially at that portio

near the bank.

Great care should be made at the re-entrant anrle and

at beth ehds of the dam, in order to secure sufficiently strong

abutments to resist t-:e horizontal pressures which will be trane-

mitted.
I recommend havin, openins in the buttresses so as

tc aerate the spaces between and prevent the formation of a partial

vacuum which would only add to the pressures.

*I am, in accrd ,,rith the effort beinm made to widen

the head race, as this will economize head of water, valuable at dry

seasons.

If a water pressure shculd exist beneath the heel or

upstream t.e of the dam, the effect would be to chanre the point

where the resultant cuts the base to a point further down stream.

-ven if -axim',t uplift press,;rcs are considered beneath the heel,

a.



the resulta-nt 'ill sttll puss well within the middle third of the

dam. Owing to the ch&iracter of the rock it is not possible, in my

opinien, for a complete uplift pressure to exist.

Yvurs respectfully,

DTTP1TTC ATE.

J!

-
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August 12th, 1913.

Mr. R. 7. Sherman, Chief Engineer,

Conservation Commission.

Dear Sir:-

In accordance with your request, I submit the following

report on the new dam under construction by the International "acer

Company at Palmer Falls:-

This dam is being built to replace an old crib dam which

was partially destroyed during the flood of March, 1913. As the

paper nill is dependent almost enticely on water power, the Com.any

decided to temporarily repair the crib dam, and to build 4 ne-v

masonry dam a short distlance dow-nstream, at the crest of the falls.

In this way the crib dam could be used as a coffer darn, and the op-

eration of the mill would not be interfered with during construction.

The new dam is of the multiple arch type, built of concrete without

reinforcement. It is V-shaped in plan and follows approximately the

crest of falls.

The rock at this point is a granitic gneiss, hard and com-

pact, but deeply cracked and fissured. The plane of chief fracture

dips northerly from 100 to 15*, and a double system of cross frac-

tures cuts the surface into blocks and plates of varying trea and

thickness. Light char-es of dynanrite exploded in shallow holes

shattered this rock quite badly, and shmved the existence of old

cracks ext,.-Adin. several fez-t into the a-firm ledIe. m-

T mediately back of the heel of the proposed dam, a pocket or trench,

* 9* " -* "-
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from 10 to 30 feet deep has been eroded along the line of a fault,

nearly the whole length of the dam.

The stability of the proposed dam has been investigated,

assuming a maximum surcharge of 18 feet on the crest. Following are

the resulting stresses:-

Compression in deck masonry at center line
of arch near base of dam - about 40# per sq.in.

Irlximum compression in pier at toe 141" " ,
"U " " " heel 58" " " "

shear in pier near base 54" " " .
Factor of safety against overturning 2..

All these are well within the limits of good practice.

As to stability against sliding, however, the dam seems especially

* weak, the weakest point being pier #7, at the angle near the center

of the dam. The rock surface at this point is smooth and wateraorn,

and has an average slope, downstroam, of about 18 degrees. The

forces actin, on this pier have been calculated and the coefficient

of friction between the masonry and rock surfaces is found to be

0.57. (See attached sheet, Aco. C-355). This is much too high for

safety. The only precaution taken against sliding at this point is

the placing of ..,aout 30 or 40 two inch iron rods set vertical and ex-

tending about five feet into the rock and from two to four feet into

the masonry. These rods are probably of little value for this pur-

pose.

Another element of danger is the possibility of the occur-

rence of a crack along the bedding plane of the rock at some distanc'j

beloa the base of the dam and extending from the trench back of the

li- entirely through to the face of the falls. At the : tr'y end

a i 1.4m thas distance would not be over 70 or 75 feet. Assumrin

I I I I i-....
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water pressure in such a joint equal to full static head at the back,

decreasing uniformly to zero at the face, ind acting; over two-thirds

the area, the coefficient of friction along this joint is found to

be 0.69, as shown on attached sheet, Ace. So. C-356.

As no apron has been provided on this dam to divert the

overfalling water away from the structure, there will be great danger

of erosion at the bases of the piers. It would seem that some pro-

vision should be made to prevent this action.

I have inspected the site of this dm on three occasions.

The first time, on July 19, 1913, I cirried a letter of introduction

addressed to "The I4ternational Paper Company," and on arriving at

their office at Palmer Falls asked for the chief engineer. I was

introduced to Mr. IXellogg, to whom I presented my letter of intro-

duction, and stated the purpose of my visit. Mr. Kellogg introduced

me to Ur. Ashworth, superintendent for the contractor building the

dam, who showed me over a part of the work and then introduced me to

U&r. Conner, (I believe that was his namae), an inspector for the Com-

Vi pany, who accompanied me during the rest of my stay on the work. At

this time, forms had been built for piers 1os. 3, 4, 5, and 6, and

work had been started on the forms for pier No. 7 (at the angle in

the dam). No concrete had been placed in any of the piers at this

time. Trenches five to eight feet deep had been excavated for piers

Nos. 3 and 4, and somewhat shallower trenches for piers Nos, 5 and

6, but no excavation had been made for pier Yo. 7, and :.r. Conner

*stated that none was intended for this pier or for those to the west.

I Returning to the Company's office, I saw 1:r. Kellogg and informed him

that they would be expected to conform to the Otypioal section" shown



Viiit ':61 on Jtll'! 30, 13, jn coman~ry with flivi-.iofl 3',inne~r hrh3

At thi', tire th~t concr-itt1. of 1,r,) ."lo 3, 4, 5 and 6 hud been COM-

plct, d, !.ml aibout nit-,It 1.,,t of concrote h.aL been p1 ~ot,.d in ir:o

'7. On A~ui ,I -.c..n iziitd tir' dan in conyqjmy -7ith IDivinicn Tn

1inoo~r ]3ork~ns *nd Asnict.nt -n-irmere Cuter undi Farr7.cmt. 110 cono rote

hud bcon -ov-d. Three or four piers to thn -e.Ast of IhIJ:i one h-iAd

-!e.t'~1:!nai of thn7 dan. 11,o vorkc v:: 2 pro-rO33 on Au-ut S.

* I 1 ttachod hnrarto are p1 1tn-r~trha shotvin,! conditinin~ on July J
19%dAtuxmt 8.

YPonp'otfully nuirmitted,

~f.CAL.Assin3tz.nt Civil Lr.-inoqr,
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A'. - in 'u~vcr t~JOiUyt v~rb'L. : i; 7b o~bi

built t):,- h. trtir a p mry ' PiOr'rl8

'T c onj-.r ny wI t h nir I on 11nZ 1-r 71ri p-1 .

apection of thi'i drn --,ite o-.- Ai,;trit !Ith. I mull e n n ti (!ii ul

exrw:!n flticnfl0 thC pli,.n-1, Lm'd it Iin IunnLe( thsit -.h dcCl perT ce

1iae been 32Ji-rw1y

It Is; jropoticu by tlie Tnteruttionacl Th~p-r Co~njafly

to buIld .,L (1-r :o thc- Fvtdic-i VI-vor. w'a/i 1 ibOUt 4. ;O ft.

-. ie t Jti, r.Lro,.,ot p'1nt in thi - iciiy ; i~c beloai

* ~thelr j ~~tU~ -7. rt of~ 'AIJ' :!u. ,4 c-,-rriotd lut by tho flookis

*j oC 1z9s ;1jrir1-. Pt t',E -,---t-Ornt tinc~ tic 1o u&vt-i1&a1l1 "L ;-r030

he-.Io 8Jk ;,t. -A t::c- .'c c d'.ij i to be i.)cut : fc,'#

In~ ~~ hlsht:-i ,- to oafl I i ( :Iphtceri 0CU):CCa~La %.ICah of 15
ii ft. a~nbc1.icn col~cr--t. i-i--re t . f t'hul : P b'

0 nou ru f t " -,;r. I t1 2 j f; ipr i i wr a



*3 4 t i1 tvatCei nnf Vi. (-, nf 1Vj %on rin t f' 3.1-

IIroxi!7L'ttclY .20 fatit hitrh. rivint- r. tot-tl fr:.i of C'0 ft. frTom

40 ft- Iongt anid 30Q ft. dep t it It dcci;t fil~; th lR ft,

of ~tron * cri- t olf thc &2I* Wou~ldt r-jvrs tnt'a1 11C~td of

.( ~ ~ ~ kta" I;ic !--I ti~~n t -V ' ~fondtt

iz, diintly. itt-tlfled tina ifva:j n~d~d~n~~'~tCt. nt

Oe C'l.t 3AZe* * Wt.*C illit'I It- f.. of 0 ift. 0O ft

%100)2kA if '>s. 1t3 t1C f£i3-1)tCOt 0ok i' Zlr% t'l th# lit

Vie n' ~' cr-tcd. by tliiu davio~u1'd bc~ zmll ,nd

ahouI't t4-3 ql- fail bu1t I ittle dmq-c nrou3 .1 probhOnly ra1t to

7tlao proprrt bf107. It ;iOU](' 110t, )j'i,4VC 13t3er tdVI'mble for

- thio rnsertvitior toc (riveaIt,, :vivo jt'i of the y~~a~of

Sdami thich j~oi'its lii.1c trp ft-Il, even thoutph the rO.:3Ul.tIflr ciwi-

iare rif'Y bta '3110ht.

In tho wz'itarl' cpinion, V'ie in-$~ to~ bid it d-m t

I th4,3 pointa .oulo bc tL.o oni3'uct 14 con'er-.tc Orim bcotwetn the

stroam, A low aoavdarIry dru~ ooul.d be built. a %crt e,lut..'ncieI

I~~ All- 0--.
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August 13. 1913.

: l~report on Proposed Dam. or the Inter-

U'r. R. :.Sherman, Chief "Zngineer,

Conservation Co;imisuion.

i Dpar Sir:-

In accordance with your verbal directions I hLtve

exMIuned the plans for the proposed dam of the InternatioNutl

Paper Coin.-n..y ot P ,i.'r' .'Jio in the? V1IthCt oi Corinth,

Strtog'a County, and on August 8th I inspected the site of

the pro-csved dz.m in compa'ny with Division rn(,incer Perkins

and Assistant Fngineers Sargent and Culling.s.

The material on which the proposed dam is to be

founded appears to be a hard gneiss. This rook is broken

by cleavage and bedding planes into very distinct rectaneular

blocks of no great size and these planes of division appear

V to be continuous for long distances. The bedding planes are

at an angle from 10 to 15 degrees with the horizontal, dipping

down in the direction of the flow of the streame A short dis-

• _ tance back from the facoe of the falls there is a fault plane,

L prcatiotlly v 'tical, which has been eroded to a depth of 30

to 40 feet and which is probably open to the entrance of water

for a greater depth. The surface of the rock is not deeply

water-worn, indicating erosion block by block rather than by

I nurfaoe abrurion of the rock mass. The natural fall &t this

I point in between 37 and 60 feet.

*

I•. .. : : -:. _ .. L . , L _ - .. '.. . . . . . . ... . .. . .. . . . . . . ..



Th- luropooed dau, 1 to b% lootwtod practica!ly on the

rest of tho e: i9tinc- fall. In p.lan it is to be L s!haed with

c a:.1e ,ointin down atre-6m, the shorter leg of the L cross-

j the line of the above mentioned fault at approximately right

.1gles. The lon3 side of the dam is to be placed upon the mass

ol rook lying between the fault plane and the face of the fall,

whiob mass is structurally separated from the main rock body by

:he fault. The proposed daxv is to be 44 feet high a' the hi.hcst

;cint. Thd maximum flood anticipated will give a depth of 18

feet upon the spillway crest.

The proposed type of dam has a deck inclined at an angle

of 45 degrees. This is formed of plain concrete arohes turned

:ezeen buttresses placed norial to the axis of the de; buttresses

are triangular in side elevation. The crest is curved vertically

'wth a wide radius. Details of the design of the dam proper have

not been investigated by me, but consideration has been given to

LAI Posibility of sliding of the dwa.r on its foundution, the slid-

ing of the foundation itself and to thig eff'ot of erosion of the

rOCk surface below the dam.

The duam, u3 sho'n by the plans and as partially constructed,

rests upon u rock surface ahich slopes down in the direction of the

*% Wt-r thrust. Some of tho meonry bas boan laid upon undisturbed

*Ater-worn rook surface, which 13 very smooth. "hore rook In

0O&Voated before placing naeon'ry the surface of contact will be on

natural beddin- planes, which are as smooth as ordinary dressedI
S"~ .ry". £,o oo-"f1'_ioicnto ot frioion on those ourfaces would,

J In my opinion, be 35' and 46% reapcotively. I am informed by

. . . .. ., ,,- - . .- -( i I i l -



c -lin,8 tiat tae stability of the proposed

o.iL, will not ,ueet the.*e xeqairenents,

,t salient anglo, which is founded on a water-

owing to the open design of the 3truoture,

chance for water pressure to developo in the

& ,.,ronry und rock. Where the ouen fau.lt plane is

*ri of the dam the effect of w-tcr pres-ut-e in

j ,11t beneath the dam cannot ;rudontly b3 nealected

th stability of thls structure. Corputtions

, cr stability against slidir at the higAest point

~I it is upon the actukxl edge of the falls and

,..j ,1 nO Is praotically at the heel of the apron

,v 'Proposed da-. rests upon a detached pris.n of

1 ' .- to carry it, Assu:ming water pres,)ure

arl the bedding Joints, varying from full

"'A 9' fault to nothing at the faoe of the falls,

' at the ra~ista-noe to sliding on the upper

" than I consider desirable. I have not

ij, but I concur in Mr. Culling's theory.

'Aled dam to be stable as designed and to

'fldation, there remains to be considered

fter on the utructure as a whole,

s1 section, carryin, wat'r 18 feet deep

10n.1 drop of as high as 44 feet on the

O"* Of the fail", ,b,:rt the rouk ic

ifI
" T .: - -- -. -_ I LZ . . ... ... .J. -. • . .. . ... ... .... ... . .. . .. "~ . .. .. -



... mc-terea and wether-worn. Dixrinr times of flood

this rivfr will oarry qlnnt.itieB of ice and lrC.n Under th.se

conditions it seems inovitable that the rock irnediately down

stream from the damn will be chattered, broken off and carried

away to an appreciable extent; that the lower extremities of

the piers will be dwuaged and possibly undermined and this

erosion will ooour at the precise point where it will do tho

1daX1Amc a-nount of Wxr.

In .my opinion u= vertic'al drop on the down stream side

of on overfall damn is always undeuirable ard should not be per-

mitt- in large structures. In general, such construction will

not be saf, unless the water falla clearly into u pool of con-

siderable depth, or if the f .l i3 so greut us to break the fall-

ing, wato.r into csrJ&y before '& reaches the bottom. That water

will erodo rock upon which it fall3 i 3 mu.tter of ao-imin know-

lo go, s.rd is clearly deuovistrated at any -fdtcr ft.ll, Tha4t such

erosion tundu to extond horizoncally It the point of impWot is also

well know.n. But for this under.-nininj effoot f3w actual ovtaracts

UTe free falls would exist.

tXuch Wction at Polmer's Yalls would underm~ine the buttresses,

or out out 'be lo-er corners of these structures. That suih an

uction may be oxpected In this case is, to my mind, clearly demon-

strated by comparison with the similar dam at Cadyvtlle. There

the loose upper strata of the rook on the north side of the dam

were badly orodud by such aotion, while the drop and probably the

I.V3Z- ,tA. i' Ly UV at F



Pdlla. Thii oroion,~f end-.'.nigrd tA(.- uability of thek structure,

I.,L~:it LcZ9 f.~a ~ ri a rc:;i below

the d~a -An the caivity bainC filled with concrat'".

I roupeotfully recomr~end thatt The plino for the

Iproipooed dn at PQahr'ol Patll:, no tsuhrittecd, b4n disapnproved,

That no mod ificatioil or revicaioni of Thieje ;lais: bo ii,--pxoved.

unleas oie form of rev'rar fe-ce for Vi ta- 1a:3 i rovidI-J, which

will c- rry- tae wLt- r 6c.itly wito t'a-c 2.va.L of t",-c & sc. of the
EGtructuze It ba reqtired t hat no rw-.onry be~ plaoeiI on th1o

~iu .ral~ sui'I~ce off tx c ck or on ouoe thztt ha#3 been otat-totre4

by blui- Tha~t w:here r'- sovry Is 1 .l.ced upon z . properly exca-

vatcd uurface that the rcesitmtnee to ul~ oom~e tip to the speoi-

ficaticon qucted axbove, The jie& be so located as to be safe from
the sliding, of the dan. on the fovndatlon or of -.n, portinn nf the

founrlution u;on itself, on a r'itural Joint, under the aotion of
water presoure in that joint.

Resteoully oubl'1t ted,

Assistant Civil Ingirneer,

.4/C



Conz"orvmt~on Co,ijion.ll

lDuar, Sir: -

Co~plyn'iith ynur uotfn-v t royort uv.on tho pro-

* paox c n~~ t 1P*aluir 1'A~ ! lyvc vi-iltc(, thec 0.to four different

ti:..Cdt avn h: vc c>-ir~rcd the dr.nd~ reqvuttcd 11r. ru2.lings

* . to fi,,ur-r Out ti. ztre.3jet In th prorof~o,* -trvctuire.

I aJatI3a wt3 a ra3t~lt Of tVhOIC iflVC3tir-F..tI~on3 In ranl-

oral t:,vit tii de-3i,'in of the&iia;ec~ to he well withli ftood

engikuering; prancticc, provid, d !t wiert to ba. placed. upon a~ suit-

able founditiota. 524 queiticA of tWhc aalet-; of thifi d.,--i, there-

forat rctiucell itlelf to one of ju~ig:.-11t an to thea -afet of the

fcursi~:ticne vuder the ooucition!s vint'juldc% o;:i, :ith thc dw-.

orccted,

In Vic firit ).1;rce, It t~hould bc noted thazt the rock

hIms well uef~nced cl-Lva nua.~~ in t..io (!irct.or, at hfl fnrle

of ~ oi~ /1:10 dc-riat-. '2hm, ml'~~'ac oat nearly

horizontal dip it tin ,nr~le of -0bout I,') to n() 'lei'rees do;an stream.

Biuok of the proI'oied dwi th,,ra 1% ?% f.ault Iii 1tho! rooj:, miLd the

a hOl .: Ll th' .)r J,10 * .h-; r ' t ro*:O~jao fjn
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Tvc 1, 1~ f t

aluieoo %rt ndav i1--A rattes. Th dn thus loCF'ted UPOn

trIFtwjul-rlj i3hpped astwi of rock %11ichb, reonr Itri ond nbr-r the

a1iuice 1%tJ no- ove 30O 17X.~ t. -ddJee, ?--rid drop:,, off to the lower

roo2. of the ri-Ver Yix'y nteui;ly. '1i cornditioria nirht bni de-

acrib!:d %~t rr-:-tnr lenj-th, -3:houl& be in case It is cdoired

(:;rlm t:'a1,,.:1 s rin~t roid 4i:, r in -: aP ca' a1:. *:Iu t~go p.-ints

r~r but ai;t.'different, Th1ls dr "-~~ovA -'Oluiro a doirth

on the el±alw%' of a~bout 1.5 ft. T1his 7,ct ci water plunrinf, from

the top of the d-xT. onto the oihn'ttered rocle henoytth w:ould very

Lprobably take out everjt'.ing Iij front of it, fstri;Prinr off the

roc2: l1rb% lcre 7iia undern~nnnt, action o1' thits shoot of

j -V~fr ±Qlirj7 throv!-h the hellrh-lt fro:3-telq top pf th"e d:.ua to the

lev~l of' t!id lourer r-ool. %.vhich Is 65 ft,, narinot but result In

furt!-,r u,:der:-Jnins- -. ah a o3hr' ord roat. TPharo Is, theireforo,

r re'it cld-Iw~r -.'IA in floodi the -or-,ion of the dwat restinr, upon
t:h, n*,rro.ter jaw. o:7 the reek tonlgue wyoulai be unclerT1inoc -and the

* I. da.- waould. be deist-royod.

In ud.:iticr tn &'d'njrsar frnn unnriinc-, thera 1Si

..................... Y' ~ ~ ~ ~ ~ ~ t cr 7i1.-:'u-. 2tc 2Y: CS ~'4V



:. I.- ti,; -n .- co

:-1 vio,-, of t,!_ .~~ rConi~tional, It I. )'oin

th-it thl-)h. doi'3 .,o'o O Ato3tho derree of' a'.i'Lt'y -Thich the

(Com.iision h-., thc rIght t,) dt.Ia It sh~ould ,)a notcd, hovievoT,

* -the damt %iotul' iol. -riv~e .j rt*,.'v i-sh1 -3 oodi a.C.

construct t4ii !~' n it:, p~c- m~t to ~ bvt adcd to It a roller.

twhe bottori of the !-:o1 bt~lwy. th-;rc civirr- th wfter a horizonltail

$ - diretio~n by, nn 0, r 23. '71113 .'ec-t -?.nJ,-,'f proi-~bly the

~~~~~~~~~~ --'~ ~~~no h4~~j to '.rdrat~ic

- po~s.~ altec ertjr.=1; and ',id w~ i.. ot P. rfolit fwrthi.'r ill,

Stram, Ti~ it, an-Orci:; ftieible, bhtt In 'qfl7 cA' Itti lc-.

lI I zed' t:1vt Ir vi,.--. Of th-j e~nraot'r cAf ti' roc:- ;-t th IaI ae,-.i ty

ai ro le*jwa Zuf-iorotretion.o thi rcrc~ bolo-. nro essential.

I,
Mvn-' FrSwr

.:/Ia~Y

logo;S. . ~ . 5. .



II
International Iiper Conpany'3 ram

at Palmer Falls.

Conservation Commission; (Particular Attentir.. .' Commissioner m:oore),

Albany, N. Y.

Gentlemen:-

In the matter of the application of the International 'Pa-

per Company dated 3uly 14th, 1913 for approval of its plans and spec-

ifications fr a new dam in the 1.udqon River at Palner'-- Falls, known

in our records as Serial 1o. 93, Upper Hudson V'atershed 'No. 361, said

plans and specifications being submitted herewith, I hereby report ad-

versely upon the subject of the approval of said plans and specifica-

tions for the reasons hereinafter sat forth.

The General Location.

The International Paper Company has a large plant at Palm-

er'. Falls with a dam across the Hudson River. The mill buildings are

located on the west bank in the westerly part of the river channel.

In this locality the river flows in a deep gorge, bottom and sides

of which are of granite or gneiss rock formation. There is a natural

water falls of about 45 feet in height. The mill buildings are at

and near the westerly part of the natural water falls, while the sur-

plus and flood water flow passes over the remainder of the natural

falls in the easterly part of the chrannel. (For desoriptiv. purposes

herein, the river ia assumed to flow in a southerly direction).

The ExistinS Old Timber. Dmr.,

The International Paper Company's dam is of timber, ex-

tending from its mills and forebay in a dia.3onal direction upatream

to the easterly wall of the Sorle at a point several hundred feet up-

stream from the westerly end of the dam, A map of the location, show-



International ' Coa-,a n1, s Pam
at Palner 1 2

Ing the relative positions and elevations of points of importance

connected with this report is attached hereto and marked *Appendix A".

The flood of "1arch 1913 carried out a section of the dam

about 210 feet in length.

The location of the timber crib dam, as it existed before
the flood of .rrch 1913 un :s intrced, is s.ow'n. A sn2.!l u-rt

of the location was changed in reconstruction. The height of this dam

:anges fro, 11 feet to 31 fact. The r.resent len-:th of the overflow

weir is 550 feet, being about 115 feet shorter than before said flood

and reconstruction.

As, at the time of rupture, the river was very high and as

the quantity of water impounded by the dam is small, the partial fail-

ure of the dam made no appreciable impression on the flood height be-

low the natural falls, and damage, so far as we know, was confined to

the property of the International Paper Company.

The gap in the dam has been restored and the dam somewhat

repaired, and it is now in service ana' seeningly as good and useful as

before the said flood. The dam is old, and while due to decay etc.,

It cannot li;st for an indefinite period, still, with some not very ex-

tensive additional repairs, it can be made serviceable for several

years to come.

Proposed New Dam.

As to plans, location and foundation submitted and proposed

by the International .ar.er Company, I do not question that upon a lo.

c cation and foundution suf£e. ar nst un eriinin, and alidin such a



International ier Conany's Dam
at Palner: :'alls. #3.

general design of a dam would be safe. It has an objectionable fea-

ture, however, in that the water falling over the crest of the dam

makes an unobstructed drop through the air to the elevation of the

base below, in this case a drop of from 40 to 85 feet. The general

design would be improved by extending -he piers downstrer ::ith

r"0. G." fronts tnd constructing in apron thereon, thus supporting

the water in its descent and disch:rging it in a horizontal current
~from the foot of the dam, thus avoiding all impact from the falling

water.

To apply this principle on the loCation proposed, would re-

quire the concrete structure to extend to a rock foundation below the

natural falls and would make this part of the structure nearly 100

feet high, extending over a considerable part of the length of the

* dam,and at a lesser height over the remainder, and would be so. very

expensive that some other design, with a location at greater distance

upstream from the crest of the falls, would be, for a number of rea.

sons, much safer as well a.s less costly.

The length of the proposed overflow weir is 376 feet com-

pared with 530 feet on the existing timber dam and 665 feet as it was

before this season's reconstruction.

The maximum flood flow, based upon the calculations made

of the flow at Spier's Falls last Maroh, is 100,000 second feet, which

would cause a sheet of water 15 feet deep on the crest to flow over

the proposed 376-Z.fset lonrg weir. This sheet of water 15 feet deep



I

i, F/

International T'. er Cor..pany's'Dam
at Palmer .alls. 4.

by 376 feet long would drop from 40 to 85 feet hrough the air at dif-

ferent parts of the proposed dam, the 85 feet drop being where the pro-

;cosed location of the dam is so close to the crest of the natural falls

that the sheet of falling water would drop from the crest of the dr. un-

obstructed or checked into the pool at the foot of the falls.

The terrific force of this mig.ty column of water as it col-

lides with the rock below after an unobstructed fall of from 40 to 85

feet through the air, and its power to cut away even rock and to do so

rapidly and in large quantities, are well known and easily appreciated

by persons having to do with such subjects and to intelligent men gener-

ally.
The ordinary flow of Niagara River is 2Z0,000 second feet

(95% of which passes over the Canadian Falls), the whole being a little

more than twice the maximum flood flow of the Hudson River at Palmer

Falls. This affords a comparison easily appreciated by any person who

J has viewed Niagara Pails.

The length of the crest of Niagara Falls is - American chan-

nel, 950 feet, Canadian channel, 2400 feet - total, 3350 feet as scaled

9 from maps.

For data as to Niagara Falls, made use of herein, refer to

'62 d Congress, lst Session, Senate Document 105.0 See Plate 10 there-

in. Quoting from page 32 thereof -

"During these thirty-one years the recession of the crest of

"" - *t- -- -.. . A .. a . -,, F . 'IA At ~



i.

Internatjonal "Ter Co.pany' C am
a3t Palmer* r.aXls-. 5

on the general trend of the central chute or apex." The thirty-

one years are from 1875 to 1906.

The water has loosened and oa-_ied 1,':a,, such a vwt

quantity of rock in thirty-one years as to cause the apex of Horse-

shoe Falls to nove upstream 170 feet. TVhen white men first saw

this great falls, the crest was a long distance donstream from

where it now is.

'This is referred to here to show the astonishine effect

of a heavy body of falling water in cutting and carrying away vast

quantities of rock.,

With the design of dax- submitted by the International

I " Paper Company constructed on the pro-osed site, I entertain no doubt

that within a few years at most, due to undermining or sliding or

LW both, the dam would fail.

The site of this proposed darn has been inspected by Ccm-

missioner 'loore, the Chief Fnrineer, the Division Yngineer, and As-

sistant Engineers Suter, Sargent and Cullings. The Division Tngi-

neer and each assistant engineer have made separate reports upon

WI the darn site and local physical conditions. Suid reports are sub-

mitted herewith, marked respectively as "Appendices B, C, D and V.."
... 1 '  '"---

.~... r',jcrt of tboe Iivicicn T"-. %..,t- forth the n

conditions, Lnd the opinions of its atthor a~re entitled to credit.

" _------/. - .'..- . .. j -- .. .



In the report of Assistant Civil Fngineer Suter, the sub-

jeot is ably treated, and particular attention is called to his state-

ments and conclusions upon the subject of w:ater falling vertically

from dams and from natural water falls and the astonishing action re-

sultingE upon rook or other material at and near the base of the falls.

Assistant Civil 3ngineer Sargent in his report sets forth

his views clearly as to the h Lzardous features of the proposed site

and construction combined.

Assistant Civil Bnaineer Cullings has carefully calculated

the stresses in the dam structure as designed and the forces tending

to cause the dam to slide on or with the underlying rook. His mathe-

matical conclusions are clearly set forth in the blue prints which he

makes a part of his report. He shows that the design of the dam sub-

mitted would be safe per see if built upon a foundation free from

undermining and sliding hazards.

The Division Engineer and the three assistant civil engi-

T- neers have made their several reports as distinctly their own individ-

1. ually. None of them harnbeen inspired or influenced by the Chief

[I Engineer.

Respectfully submitted,

I ~ RBAI.Chief Vngineer.



qune 17, 1913s

Inter tiom.l P.;per Coo,

30 Broad Streets

Gentlemen: -

,,.,vc ...n or .,c .o at Corinth

(darn )"'331 Uppr Hudson) received. I cannot, however, see

how the wi:e provides for the rnixiraux flow. L.st ?lrch

thre flow was about 95,000 feet i Jcond and it could be more.

The di=. should provide for this flow with the flash boards

in, un noss they are so oontructed that they will float off

with their o'im buoyanoy when overtoppeds I preau-ne, In
cases where the rock is not rough, as sho'n on the drawins,

so the dam can obtain a r.ood hold thereon, that twvo inch

•~iron anchors, going through two layers of the rook bed, would

" ae up the d6ficiency.

When sendina prints for appxoval, kindly hve a

s1 P of paper, 3 incheo by 8 inohe=, placed on the tracirg

near tho lover right hand corn.r for the utawvi of approval,

as stated in the requirements on the application blanks

r __



In fIlling out the applic:itlon blvnkr, kinlly sh-,w

how the mn-Ximux- flow lo to be takzen oare of,.

Ver'y truly yours,

Coreervetion Co.'nrnioion,

By



4Jim 2Zrd, 1913.

Re - 7EDS0g 0 72? DA.!

The Co'averuatis ConissionoM r. Alex. Rice : .*eKim, Inspector of Docks & Dams,
Al bjV q7. Y.

Dear Sir:-

I ha~a yhur ete 1-t..'c-la Jfsr: 7Cr1
dam f361 - Upper Hudson.

The best informtraion we have shows the amount of
water passing Corinth duri-r. the "_:rch flood to have been 89,000
cubic feet per second.

We hbave deulned P crest in accorlance with the
Cornell experi-monts, to obtain the beet postble coo'inierte, o
disociarga. The cooficient tor the cr-st a -,e b.a' &ei'. it
will be, in iccordance n:th our opinion and that of Zr. H. de B.
Parslon's, at lcmst 4; whicha would gi-e a dischurfe of 89,9CO
cubit feet per second with a depth over the crest of 15.4 feot.

'I It is of couise intended that the flaeh boardsK s.all ro out if the water has risen six to eiht feet over the-m.
The only ftzags which woulM be lone if the flash boarls woull not
go out would be flooding back on Tarren Curtis Till, unct above
us,

We will of course ask you to e:ami:ie the fc.indation
bod before we start thq dam, and if :-e cannot suitably prepare the
foundation otherwise we will put in the pins as you susgest.

In sending you prints for approial, we will as you
ask leave a white space on them for your approval stamp.

Yours very truly,

- .

r . .. .. . .-. ' ' -.d



,I Re,,onr i, Tms'm,
B. C. Furin st.S . ~I~ 1 "4..

I.O HANG,9 CASAL

STATIC or NFw YORK

DEPARTM.INT or STATE l-XN|UINI'IR AN0 SURVI-VOR

TESTING LAIIORATO'KY

ALBANY

T ests of San4 fro m .. ...................................... ............................................. b an k at ........................................... N .Y .,

for use on Contract No ............ Res. No ....... ., G a ...................... . Division.

Contract Sample No ......................... taken .........................; received at Laboratory ......................... ; made up _ , .

Sand is .. ,, . ,d ..... . . .
... .,.... = _ ._. .__ ........................ ................................. .......... ......... .................................. :.............

Percentage of Voids ......... . .. ......... ; Loam ... ............ ; Organic matter ..........................

Parts of sand to cement by bulk .. ............... sand to z cement. Per cent water used ..... .. ......

I Temperature of water used in mixing ........ Fahr. Briquettes kept in moist air 24 hours and then immersed.

Cement used in tests ................... 0-c-& ................... This cement tested as follows:-
••;_1 in ..... .....Z , 7e0........ .. m in. ) in .. ..... -- ...... m in.)

Sets (determined by Vicat needle) :- In it ia;1 m , ..... . ....., hard, , ' ...........n. : to...... ii' ."M ~inirm, requirement, 3o rain. ) I R~eqtuirement. t~o to Ooo mn.

Constancy of Volume Tests:-Normal air...- .......... ; Normal water..._. v( .; Accelerated

Fineness (per cent passing sieve of 2,500 meshes per square inch) .................... . ... (Requirement, 990)

" ( .. ... o .................:........J . . (Requirement, 92?.)

TENSILE STRENGTH IN POUNDS PER SQUARE INCH SIZE OF SAND
STANDARD QUARTZ SAND NATURAL SAND WASHED SAND PASSING SIEVE

I Days s8 Days 7 Days 2S Days 7 Days 28 Days No. Per Cent

- !Z

I3 .2.2 , // .2-.
' / / z/? // ..-.,Jo 2.1

7 Al

iCiTIFY thP /is is a trie abstract taken from flit rerds of ' lsts

S,..A. .. -..

Reidn Enie in C/c of Test
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July 15. 1933.

Conoerrinf the eawls for Dzi i1 Upper
Huo:n- at F..2.mer's! 1".0Is, sent to the
Laboratory for T:tiik;,

Zr . - |'rj

30 Broad St.,
NO'. Y .Ci ty, 'I. Z-.

Gentlc.en: -

We found that the oomcnt vith five oatiplea on . seven

duiiy- teG6 vitih stundard quartz aand averased 2.58 poundo per

squaLre Inch, Vith the sand which you sent, th- aver.ige of

* four caii .es on v seven oas teut was but 28 poundo per squaro

inoh and th average of five samics of the s~.nd you sent washed

a vaveraged 112 pnda p r square inoh, The result of the tests

On the sand, a:3 nu nee, were very poor due to insolubie coating

of loam, and aanda of that nture tlays give a very low initial

result. Often, howvever, these s.&as on a longer test give

better results, but I think it unise to use thia c.--nd for your
dame

The ca-ple.cf crushed atone were composed of a good

.1Lo"tone rd should give very -ood reculto, The foundation

lbed itoclf 1-3 comrnoscd of felcito r.,rd Inp !.nt
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Enr. o .'2O ,
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uu VI..1L'

"kj- /~?d/~i&,' uy 0,123

Conservitior, Co"'.ission,
Alban.:, Y.

LIr. R. V. Sherman, Chief Engineer.

Do, r Sir:

Your coramiuicatioi. of July 2Vth addressed to this Cor .p ny ..

delivered this day by hand of your division ongineer, L'r. A. It. Perkiis,

hcs been roe utcd to the writer "' taeraph.

Until my assistant, Yr. Hutchins, told me over the teleone

to-dny, I knevi nothing of the visit of your 711r. Cullings to Corinth.

The last comrmunicntion I have had from the Comrirsion is a let-

ter by !r. l.cKi: under date of July 15th, in %.nich the receipt of pln.ns,

specifications, e'c. were acknowlodled. To are greatly surprised ard

,. somochat distrubcd by your letter of July 29th. Tie had discussed the

type of dam with Lr. cKim. We are interested in a dam of the same

type in ?Vaine - 65 feet high, and impoundinS 8 billions of cubic feet of

water. This type of dam was suggestod by the writer for the reservoir

I in haine, ad vats adopted by a Board of well known engineers.

Our design of dun for our Hudson River Vill uns very carefully

worl:ed out, ind carefully checked up by our consulting engineer, Tr.

I H. do narL.; Paroons.

I think if you will give me an intervicw I can show you the frect

I vdvnntU<eo of this typo of Ir.i over the ordinary solid section.

As to t;.C .. ... ... .o :.t o Vt r.-, 11, 1 cz;. . . .

t 11)49 i - -.--



E..talc. .A to i.,. cd .. c-. ~z .' it ~

proval prora)tly a.fter sondin- in the application. If, as I understand

Mr. Perkins says, ?!r. IcKim exceeded his Puth:ority, we nre unforur ,te, rned

vIiile vie fuel .. l. we %ere Obout to buld on a perfectly stife foundation,

we of course strid rendy to follow :,our instructions.

I am endeavorin to arrange witlh you to visit the site of the

Respe tfully yours,

By--

I

I
I

- -

S- - - ..- - -



Perklr,: took up Uth wa"tt-,-Y of t-e n- ?a2n!'r !' .sdar of t-*o
P,-l!':p ir (1jr-pay jucit ber*or-1 hT left uwrs4.ay, :-.

11w.; it .npprr th!it tihc: a e or.p e ;:-, rrcond~n;, In 'dyince of

tho Arprov:il ;1 Via plune and are t*;ireby ir con:lict with t:,3 2,i.

Pleo eolei~hone Y~r. %7hite, ChIef4 En-?Irn"!, o! the 1. 7. Cc.
~n -'thn It !,lain to him~ tl-t' con10tructi ,n 'Jl %;u~ CO .t

he notif!-s you. lie ouw-Iht to reallzn thit :n alhould 9h:ujd not
procc'eJ d ; the verbal m*anuce oA' *ny am:.oyee of the Commission.

The Commissioner further says to "GR7 TNIS DA!1 RIc-U."

I Yours vnry truly,



ron-crvtionro;,im-.3ion,

rAug. -mrning3

Uo-.ri with him inore Cotii uiotowe wnt t

kct~v that'~ ' >. Pokl; too! i i t o m -. r~ of' te

ICompany rr1i: inov he lift, vThrMdiycnd r~r'noe

- oi**ni~ihhim ioVv thi -V.uto e nt teor

-J a1~orP~t1 14ndontoi ill %9tor th± thna p~ Ieope r tro 

and omjre th.%rb ri :~enfi~ct 3 raei * toe 3.1 ,70

1~o th t I. . Cr~ oo, n ,k i pl~in ~to f hn
p..inrealio.r thTt a onal Tmn

upon~n u~ h-foh of anyt a'msdoy'1ea of

him. 1nt r~ t 1tuthor "-vvy1 to ing' bor

I ;tuc~c~n~ i ilin o ,play



o~f ro.i ocni-rtcti~'f -AjoYk vU,,on thn p trol'on3(e d.-, )KiI off ai

o f :;e jli J.! **

V~:r Pe 1i n3 and 1 i:Vd~le v cery c ).r fiiI z ~.4ectj n of the

3I .n , ui !. n ro .~1,*A , a! 1 f (.)r-!3 Corn, nt;fi -.-iit the po

coc~ad d!.m ,.n'l a a renult I bcectine rio r tlhr-n aver convhlim~d ;hTt

I~ ~ 1 r on C~ny-ti ovor-.flow n "rn.ievw~ vo~una of' Kudeon

IUpon nOA k 'rocl ani1 nr t",,? bri~' tn th.i: falls uron --ilichth

ex ~t ' h-t ":oidd c-u-e t!.,. 3:aic to *!4 el thir ul on or -.1th the

Irock .!1Ocli h:.,3 41 tlci(*-- (111, (.(.-.in ande~ nir oum thc d-: to

ruptur.:- :A'11 <I . .. 3 !.. w.hc7. rnvir tVic er~o Ir,11.13

I ~ and p~1i~izi~bit yth3 e~ ahould not be aroe

by the rof.zvationfl Co~mii.iiiinn.

Aftar ic ins),ec-.ion,T stf-.ttd to Chief Einulc Wlhite

Lhat .;4 O'~I3~~l :corc and rny- iclf inilcetcd tho sito Mnd

i~~tfl.srro -'iu.C-.rIck3:o y ae imrea w'oI2 ith Mao

6 unr -'r o 71 undcr..i1 nt rr, nd 2.l j. dI n I -i; ~: u,,on .V pentIn-

j P0Cti1C. I.-7.J :Still V1CiTI 1fO2!±.i',y ~ 1~the ii (1iretton,

;0V1.ijl no- r.cr~ovc .*,-! ! . 1Z-3 i ti 1 ,ropt 3cd aitc,

I ~~t. VJ im QEe nur.zrm i Iloa liecsirt.'a to know

if " : 'S: i Ie: 8n z. aw;tlin . vi r.,jj to h~ ,I11call 1~ ( thrit

I an1ito butt it Ol.d no" t , Ae' ol _0.i. Ile -r jhad t) 'kr(-,x

3 if *r~,j*"Of t 3W Y'i3 7~Tf .1,!t tV:f .' ;h t T bo-



.40 -... C- -1 .3- -0- -i-o t C

cow~. no sajvivv action he0lo.'miat~on iouldi take t n

polic,, of' the (Poxriiasiion to -ay:Provc onl.,P -vvh cde~i;nrj and

loe:Iticnl:3 for cIao an wiould lead to the3 buildinr of' 3truc-

tures '%ich thc (rorim.lsjijo believed could not faiil,

and -p.nin mwcol- th(! diri and 1 9-10. tha~t T wJol! '. you

to dn- ion but" in rTi31ioT1 yct' -:illd not cv-io% IN~~~hc

me to tAz.:.!'onc you, vmrl I d%.c!.-- tn do. Ile askod for

L ovr t14alephon.- &.ddreos3, -ahich 1 r~ave hl:%, in order ll~ ha
ii't tale Thonc' yOi, if 11C eho'e to dio So.N r& . hite furth:or !'.*ed if 'he could npP e%1 to the

Courtt-. frorn th- decliain o.f the Conii,;ision, I smid thot I

4 .~%oulci not pna3~ ul-on anly l.n* pointa, but perionally I had no

doubt of their rirht to do 130.

Late-- in thc day he (1'-. White) talked nhout uit:ndon-
ingr thec buildin!! of -, nci :t j lo~Ao for the tizie beinp

at lea3t, ,.nd enntinvir;r to uco 41,1. ewcS'iirr~ timber dcAwn by

Isomeuhat 13enthnntarr;~v hjhv itl rd

Mr 'to.,.--enm;-rv; ttreni owhc -d

'vhich T -wts cliecnt. lie scemcd -c ,r:hiu-jt all "ho~ F~rt and !ttfleuk

ud:im loiti.nf, An :)iioh 'ifTo tn, T n- -o 'rtret'33; w. :ti~ did

rat IUCCU-. G



.vork :ihich yo :arui 1 1..teJlr i Yi r.P.ct c. d 1- left I2r. 'lh~tc rA
.hiif l rfficc in Cl1eflt ni' the ' three otclock

(P- L. trzvin for 111 any. Dobtlo-is :% T.hite Ian it r,-zat C.nrinor.

out Iw 60Q~ut kno.; rauch A.Ioout Jvx;.

P3 r-ro . , -~ if, in (ycr; r'-r. ('r ~ i -0

p~'ci~i~ryto 'twtructicn, r-nc1 therefore r(!nronj1 iVity is

action vrtd tht-.:rbIforc tli.!ro i 3 nothiritr fromr -ahich to n-ppefil. The

ltra: dtoes nonr''' ho-tJjntotL- lg~~~-c~n

i4 1-i n. pc ~ ~ b~t~ c tllc ror!- iliou by tile

ovner-s for :xpo~ r~not approved, th,, rciiedy ol' the Q JflQ

1-3 by Iviatt it th-it i 3 the nnly7 1,w-a1 r,-jqort

the Interw.-io nn,1 7, -ncr (~rpyhoa3 li.t the01 preOnt ti no,

K:r, Perlxjn-. thinka th-.t the Tnt -,cn-tircnrQv P!! pcr roj;.-q~ny

Will T"'-3oTr to e!i~1rv3. proccdinr3. Of courue the.-' i bt

1 do not cor.f.'Cent thn~t they v1l1. D3y .io.y of rdtin I

think It riore liklyl vvat thoyc. -.111 drop, th-a M.-ttcr v. to o.ther fo2

the renen-r. p?--tca w' their olr! tim~ber dcn P. little m~ore rio that

it *.Ill rf'ow r ~c yc-rs lonraer, nrd tlirit they ii113 fin-Uly

jrc'30rt to 3-ft) (100ien vind loc-ttinn for V:csir R1 dfr.a 3n l~ou

of' the pre:;o-it (IcJ,i atid loo t ion corilne4. This3 eat -forAh



I1011c tt ye l; !rr~l C,-,, - to enrployifir' outuicde enfpincoOt1

InUq'rXti3. If 1d U rc ~r~3~r~~~ the 11nr ,ajnn T,.re

~n~jAltd, ~ t41 h o be iv "1too n,0 -j.o .11ho~et3 but

I con~cede th-. th'ora ii -t 1c'tst liothirtr urrcn-t rabout doing, ao. nt

You~oro ntf1y

4ConzaVrtior. ii ~1qin.
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DIA,,I.M SNT OF SATE \, I GINI't VS 1, 1 ' Yo k

TE'I'SING L,\I;0RA'OUY1 I ALBANY

Tests of Sand frmY// t.ay,"r&~ .

for use on Contract . ... -.. .so..n ............. .

Contract Sample N, taken ...... received at Laboratory . ; made up -7 ,. "n

Sand is
:; ' ",,,... , -..- , .-.,, .. .. ".. . . ......... ... .......................... .................................

Percentagy f Voids ........... 3 1 - .... ........... ; oa,. ............ ............ ; Organic matter

Parts of sand to cement by .'- ... ............ sand to i cement. Per cent water used ...
bulk

Temperature of watcr nt3 in mxi.ng ...... hr. Briquettes kept in moist air 24 hours and then immersed

Cement used in tesP 7 z- 1 V. e z, f".0 ...................... This cement tested as follows:-
Sets (determined by Vicat needle) :--Initial, i m - ard, in ... m mn.

[nllim. requirenient, .3o mi. I Reuiircment, 6o I &o ran.

Constancy of Volumc Tests:-N,,rmal a, . /' Z' ; Normal water --7Z AcceleraA I.

Fineness (per cent passing sieve of 2,50o meshes per square inch) . 9....' ................. (Requirement, 99%)

( . . .. .. zo, ooo .. .. . . .4 ) ...... .... (Requirement, 9o2 )

TENSILE STRENGTH IN POUNDS PER SQUARE INCH SIZE OF SAND

STANDARD QUARTZ SAND NATURAL SAND WASHED SAND PASSING SIEVE

I Days 2S Days 7 Days *8 Days 7 Days as Days No. Pr Cent

J g .J/ g toz . .o,. .- 7.e'~ /. 57 C7 47 a

thtiti stuth/a i ,, k,.fro. ¥
Remarks:

" I CVRT- M141 this if a true ahstrart takfrnfrom the records of tess . 7 ... ...............

.......... ...... ... ...-.-.. ."R sdn -nite in .. .... of =: ;7--, ...



J PUX IRAS4.P (:A%ALrATF (ir Nr.\ Y,-,t¢l

m ,,'I.NllN-r o r S . vi'IL," F N I.IN lKi{ AND IA' (J.

TESTING I.Ai1oi.TORY
I AIAN\"

Tests of Sand fro m 04a M. t ........ N. Y.,
for use on Contract '. , 4 o... " ',-J . ...... Division.

Contract Sample No ....... ... taken .......... received at Laboratory . ; made up

Percentage of V oids .... .... ........ ; Loam . ............. .................. ; Organic m atter . .....

Parts of sand to cemcnt by bul .................. 3 ............ sand to cement. Per cent water used. / 0

Temperature of water used in mixing ..7..Fahr. Briquettes kept in moist air 24 hours and then immersed.

Cement used in tests.. ... , La.......... -. .............. This cement tested as follows:-
Sets (determined by Vicat needle):--Initial, in. ... 0 . .......... .. in.

2alinini. rcqwarenent. 1o 1in. I Rcqtiren ent, 6o to tso mit,

Constancy of Volume Tests:-Normal air..&.V- Normal w..;ter....4 . Accelerated.! .......
Fineness (per cent passing sieve of 2,500 meshes per square inch) ............... Y.. ........... (Requirement, 99%)

1 0", ". ............... (,-' .. .................. (R equirem ent, 92% )

TENSILE STRENGTH IN POUNDS PER SQUARE INCH SIZE OF SAND

STANDARD QUAkTZ SAND NATURAL SAND WASHED SAND PASSING SIEVE

7 Days 2S Days 7 Days a8 Days 7 Days 28 Days No. Per Cent

2~ 0. o! . /s -Z : /o

2 . 2 ,s. a ' .,

_A 4;7 __I

"I __ LJZ

. -2, ./. le

p+e

/200 r4ii I .. ",o I

S [i Remarks:

I Ci. rip that this is a true abstract taken from the rreords of tests . go- .............. 19..01

A'rId'n / ......... a e s Ill



F.' IIh*Mc4 CANL

STAT. o,, N,w YoRK RECEIVED
DI.IIR-I'r NT OF S ErV I,N;I.NI' \.1 ) .i rvN .FDY R'v l.

TSTINc LAlMIvoRV AUG 12 1913
DIVISION 1,4LAiD WATtF.S

Tests of Sand froI . .. ........ ... M .N.Y.,

for tuse on Contract No. , I . .N . ...... ..... Division.

Contract Sample No . . ...... taken ....... ; received at Laboratory .............. ; m de ut

Sand isdeup-t

Percentage of Voids ............ 7.2... ................... • Loam . . t1! , ................. ; Organic m atter.

Parts of sand to cement by :-. ................ ............ sand to i cement. Per cent water used .- ' .
bulk

Temperature of water used in mixing 7 ...Fahr. Briquettes kept in moist air 24 hours and then immersed.

Cement used in tests.... . This cement tested as follows:-
Sets (determined by Vicat needle) :-Initial, in ......... ......min. I hard J in. . min.

Mi im rmequil ment. 30 mini. I Re(liirement. 6o to 0oo mill.
Constancy of Volume Tests :-Normal air ... ; Normal wa.er . ; Accelerated...

Fineness (per cent passing sieve of 2,5oo meshes per square inch)... . .......... (Requirement, 99%)
( .. .. 10,000 .. ).............. ............. (Requirement, 94%)

TENSILE SrRENGT1I IN POUNDS PER SQUARE INCH SIZE OF SAND

STANDARD QUARTZ SAND NATURAL SAND WASHED SAND PASSINo SIEVE

I Days aS Days 7 Days as Days 7 Days gS Days No. Per Cent

.30 77 /07

A 3 Joo a 47t kj

z 3 o T- /0 7-

t -a Vo- .3o ---2 72A I/ 7/ '.

ao~ -z

'5 '"° . ."• + 2_ , / .2+. ,-,"

Remarks:

I Ciriv Ythat this is a trur abstract taksrx from thr ree-ords of tiests...................

.....+] ....... . ...... ....,..

111 0 f. 0o
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JOHN 0. MAL1~I"8 J*13.ony lk, 1 RicHMA4 W SHERMANw., .o ... ,~ + 'VISION j77701T'"
JOHN J. *C-*

TO .... N-,M...Chief Engineer' ......

IN REPLYING PLCASE REFER CONSERVATION COMMISSION
TO F! LE NUMBER

,V ALBANY

Mr. R. W. Sherman, Chief Engineer,

Conservation Cozrnisaion,

Albany, N1. Y.

Lear Sir:-

Complyint with your request for a report upon the Fro-

y'o*Qd dvm at PnI7.er 7El'.s, 1 hava visited the site four diffrent

tirmes, and have examined the drawings and requested *r. CtulinEs

to figure out the stresses in the proposed structure.

I may state as a result of these investigations in gen-

eral that the design of the dam appears to be well within good

engineering practice, provided it were to be placed upon a suit-

able foundation. The question of the safety of this dam, there-

fore, reduces itself to one of judgment as to the safety of the

foundavtions under the con ditions that would exist with the dar

erected.

In the first pluce, it should be noted that the rock

has well defined cleavagc planes in two directions, at an angle

of ap) roximately 120 degrees. The cleavage planes most nearly

horizontal dip at an an.le of about 15 to 20 degrees down stream.

Back of the proposed dam there Is a fault in the rock, and the

I -ater has t-ken ,ut " r -

a deep hole along the edi:e of ,ihlch the heel of the propoed dam

[ ,3 !,l .a?. ViglaMSU f,,wdI(/.* hri I!< Ccu&,at 'n,. ,mi,,h..

.. .. . .. . .. . . . : . . . . . + i 11 . . . . . . .. , . . .. i m r , II. . . - .. . . .



would coxe over about three-fourths of the length of the dan.

This line of faulting passes under the proposed location of the

sluine ants and hc-id gates. The dim is thus located uryn a

triangularly shaped mass of rock which, near its end near the

sluice gates, is not over 30 ft. wide, and drops off to the lower

pool of the river very steeply. These conditions might be de-

scribed at greater length, and should be in case it is desired

to explain the conditions to one wholly unfamiliar with the

proposed work.

The of the Hudson at this point may be ex-

pected to reich at times of maximuir. flood over 100,000 sec. ft.,

the discharge at Spier Falls having been over 90,000 sec. ft.

during the last spring, and the drainage areas at the two points

are but sliehtly different. This discharge would require a depth

on the spillway of about 15 ft. This mass of water plunging from

the top of the dam onto the shattered rock beneath would very

probably take out everything in front of it, stripping off the

rock layer by layer. The undermining action of this sheet of

water falling through the height from the top of the dam to the

level of the lower pool, which is 85 ft., cannot but result in

further undermining the shattered rock. There is, therefore,

great danger that in flood the portion of the dam resting upon

the narrower part of the rock tongue would be undermined and the

dam would be destroyed.

In addition to the danger from undermining, there is

the additicral darer thut water percolating through. th-_ c-vcke

i of the rock will exert an upward pressure upon the slopinf- sur-

... . -.-
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face, and thut one or more sectiors of the dam will slide bodily i/!
/down stream along some cleavage plane.

In view of the forc'oin,- conditions, it is MV opinion

that this dam does not possess the degree of safety which the

Commission has the right to demand. It should be noted, however,

that the pondage above the dam is small, and that the failure of

the dam would not cause any ajpreciable flood wave.

Two remedies agear to be open. The first woald be to

construct the dam in its present location, but add to it a roller-

way extending from the top of the dam dcn below the surface to

the bottom of the pool below, there giving the water a horizontal

direction by an 0. G. curve. The second remedyr, and probably the

best and cheapest solution of the probl em, is to abondon the

proposed site entirely and build a dam at a point further up

stream. This is entirely feasible, but in any case it is be-

1.I lieved that in view of the clharacter of the rock at this locality

a roller-way and surface protection of the rock below are essential.

Very respectfully yours,

I
" Division Enineer.

------------------ Z~,0~~~
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IN FEPLY NU B rAsU Er CONSERVATION COMMISSIONTo rP LE NUMSER

ALBANY

Aug. 9, 1913.

Mr. R. W. Sherman, Chief Engineer,

Conservation Commilssion,

Albany, I. Y.

Dear Sir:-

In answer to your verbal request, I beg to submit

the following report on the site of the dam proposed to be

built by the International Paper Company at Palmer Falls.

In company with Division Engineer Perkins and

Assistant Civil Engineer Suter and Cullings, I made an in-

spection of this dam site on August 8th. I made no technical

examination of the plans, and it is assumed that the dam per se

has been safely designed.

It is proposed by the International Paper Company

*! to build a darn across the Hudson River, which is about 200 ft.

wide at its narrowest point in this vicinity,immediately below

their present dam, part of which was carried out by the floods

of last spring. At the present time there is available a gross

head of 83 ft. at the mill. The new dam is to be about 38 feet

in height, and is to consist of eighteen concrete arches of 15

ft. span between concrete piers 4 ft. thick. Should a flood

occur of the magnitude of that of last spring, there would be

* a depth of water of 18 feet on the spillway, which is planned

-- to have a total length of 383 feet,

A
to he r# . W...eIs'l ,WMlktieft.

+ • ... - . . . + ~ 7 - . . . .i " . . . . ... .. .



The dam is situated on the crest of an abrupt falls

approximately 20 feet high, giving a total fall of 60 ft. from

the crest of the dam. About 40 ft. above the dam is a pocket

40 ft. long and 30 ft. deep at its deepest point; with 18 ft.

of water on the crest of the da= it would give a total head of

* i88 feet, tending to uplift the foundation.

The foundation of the dam, which is a granite gneiss,

is distinctly stratified and has a dip down-stream estimated at

15 degrees, and is fissured in several places both vertically

and horizontally, the vertical cracks being the wider.

It would seem apparent that as no apron is proposed to

be constructed, the water with its clear fall of 60 ft. to 80 ft.

would undermine the fissured rock at the base of the dam, there-

by endangering the structure and making its eventual failure

alinet certain.

The pondage created by this dam would be small, and

should the dam fail but little damage would probably result to

the property below. It would not, however, seem advisable for

the Conservation Commission to give its approval of the plans of

a dam which seems liable to fail, even though the resulting dam-

age might be slight.

In the writer's opinion, the best way to build a dam at

thi-s point would be to construct a concrete dam between the

points where the new dam is being built, arching the dam up-

stream. A low secondary dam could be built a short distance

below, creating a pool which would act as a water cushion for

the flood flows over the main dam.

.,- _ _ - - " . - -- .. ... . .- -- . ' - .... ... . .
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Without doubt, the proposed dam in its present location

could be made safe by the construction of an apron, but probably

/at a prohibitive cost.

Respectfully submitted,

(Signed) Edward H. Sargent.

EHS/V Asest. Civil Engr.

i

/ ......... ~ ~-.. .... .. ....r..-- - '. .'/ - - '- - .
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| Pept. 2. 1913.

Jr. 0. I. Thite. Chief Znrinecr,

30 Broad St., !%,7 York.

D.c:r !3....

Youi.3 of the 29th ult. -aith cnc3omurc3 as utated

waa duly reccivcd.

In your letter you uac the word "rccnntructon"

whilz in the arpli cation you ue the word "construction".

The iattor is correct.

At a meting of the Conservation Commission held

this morning,plnn covered by your application for both the

n.c- dam and repair.3 to the existirilr crib dam at Val,,rls

Y'alls, your new dtrni at Clone Folle, -Y:,d rep;%irs, reconstruc-

tion, etc., to your &--.m at Your m.ill "C" on Bl!.c',: River

were all duly approved, o to all of %;ilich you will be fur-

ther forma~lly advi:ned throuah the Secrctary.

Yours tru3y,

Con iorvatlon Co:.it 3sion,

C'hi



rf/ C? o .iv v-

an office ut 30 Broad Street in the City of I.e-V York, did

on the 18th day of August, 1913, submit plans and srsoifi-

cations for additional repairs and strengthening of a dam

located in the Hudson River in the Towns of Corinth and

Luzerne in Saratoga County, said dam being known in Con-

serv~tion Cor.'.;i3uion r-ccc:c :s " ::o * . , .. 1'... -:n

raterahed, and did by Conservation Commission Serial No.

110 m.,- application for the a proval of s id plans and

specifications under the provisions of the Conservation

Law, and

VFlPJAS szid pluns and specifications hav3 been

-approved by the Chief Enjineer and the Inspector of Docks

and Dams and said plans signed by them respectively.

.NOV TI=FO! BM IT ]r7SOLVFD that said plans and

- speoifioations be and hereby are approve4. provided, how-

7ever, that this resolution shall not be deemed to authorize

any Invasion of any property rights, public or private, by

'Iany person in carryinj out the requiraennts of this resolu-

tion, nor to create any claim or demand against the State

I of New York.

1
7,



G906E~ i=,STATE OF NEW YORK DIVISION OF INi..Na WATERS

JAMES W FLEMNG. o.2..t

JoHN 0. MC 1il AMSJ-AK

AL CRl 4. HOYT RICHARD W SHERMAN.

RLYGPES EE CONSERVATION COMMISSION
TO rIL NUMBER

ALBANY

* Jan. 28, 1914.

Mr. R, W, Sherznan, Chief Engineer,
Conservation Coyrati-sion,
Albany, Nl. Y.

Dear Sir:-

In accorcdince with your verbal instructions of the

24th inst., I have today inspected Darn No. 361, Upper Hudson.

recently constructed by the International Paper Company ?.Cross

the Hudson R~iver at Palmer Fills. Owin-r to a sleet storm on

Saturday, followed by a he-ivj snow storm which left all rinaonry

and machinery covered -with ice and snow7, it was impossible to make

a thorough inepection of the darn. So far as can be seen, however,

the damn appears to have been constructed in a thorough and pains-

taking manner, and in accordance with the revised plans approved

by the Con1,3ervation Cominission Au~ust 19, 1913. The structure

is pmeticalli coniplete, except for the placing of three or four

gate-stands, and the closing of the sluice left open to take cetreA V of leakage through the old crib dara. The hnnd-rail has not yet

been placed on the bridge through the damn, as shown an plans.

M~r. Ashworth, superintendent for contritctor, states that he will

[ be ready to place the dam in service at the end of the present

r weak. I see no engineerinp reason why formal) permission to use

this dam sliould not be rrantad.

0611MW~~~ *'r' 4
twpfodoihl fo f.1 ea.tI :~ie
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The Conservation Commission, %J

Albany, X . Y .

Gentlemen:-

We beg to notify you that our dam on the

Hudson River in the towns of Corinth and Luzerne, and

known by you as Dam N o. 361 Upper Hudson Watershed,

Serial ro. 93, is finished and ready to receive the

water with the exception of filling a small sluice.

We make this notification so that if you so desire

you my have the dam inspected before it receives the

water pressure.

As we desire to close the sluice within

the next few days, we would like to hear from you

imsediately.

Yours very truly,

AHV/A.

f .. . .... ..... .*- 
+

-- . .- l "--.' * -..



Fill out a form as complete as possible for each dam in your district and send to State
Conservation Commission, Albany, N. Y.

i. N am e and address of owners ................ ...................... I ......................................... .................

2. D ate of construction............. ........ ......... .................. ............................................................................
3. U ses of im pounded water ............................. ... ...".-.. ...........".'"........ :.".. ................................

4. Character of foundation bed ................... ....................................................................................

5. M aterial of w aste spill ...................... ....................... ................ ................... ... . .. .." .- . . . . ,... ........... :r .... / . ....... , .. ....... . . ....

6. Length of waste and depth below dam ...... " ............. : ............. -

7. Total length of dam including waste....... .... ..... ........... . .... ....................... ...... ' . .

8. M aterial of dam ........... . ........... ............ ...........................................................................

9. D ischarges, size and location ........... ...............................................................................................

Below sketch section of waste and section of dam, with greatest heights and top thicknessand bottom thickness. On opposite side sketch general plan of dam and give distance from

a bridge or from a tributary stream.

J( r

- .. A, \ -..lt,/

."-- b .... .. ..........
/ ..

...... .. .

k6
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* PFill out a form as complete as possile for each dam in your district and send to Slate

Conservation Commission, Albany, N. Y.

i. Name and address of owners ............................................... _

2. Date of constrtction .................................................... ..................................

3. Uses of im pounded water. 9O0-1r .......... ..... iv .......... ..........................

4. Character of foundation bed.................................... ..............

*5. M aterial of waste spill ......................................................................................

*6. Length of waste and depth below dam ....................................................................

7. Total length of darn including waste. ---.......................................

8. M aterial of dam ----------- --~ -- --------------------------- .........

9. Discharges, size and location ................................................................................

Below sketch section of waste and section of dam, with greatest heights and top thickness
and bottom thickness. On opposite side sketch general plan of dam and give distanicc fromi
a bridge or from a tributary stream.

0o0

I.,' ~V --

1 * * (Sig~nature, addrehi anddte..)
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Fill out a form as compicte as possil k, for each dam in your dis!ric and scud tou Si.,Lc
Conservation Commission, Albany, N. Y.

i. Name and address of owners " " -"  ..... .... .. . :.... I .. ... . ....
2 . D t of c n t u t o - / J -----I.... ............. : : - " ' -: ..... -: ..... .............. ,"..... ................ .................... ..... ......

3. Uses of imp11ounded wvate./.:Ir ( '77 ~::.

4. Character of foundation be . ................................................................................ .........

5. U aterial of waste spill-. ....... .... . .......... ........................................................

6. Length of waste and depth below dan ................... ...........................................

7. Total length of dam including waste. ---- !... ..............................................................

8. M aterial of dam .............................................................

9. D ischarges, size and location .......................... ... ................................. ......................................

Below sketch section of waste and section of dam, with greatest heights and top thicknez;
and bottom thickness. On opposite side sketch general plan of dam and give distance from
a bridge or from a tributary stream.

" / i 0
'/0

/ 
I7

- - I 

9at--
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SREPOR'T ON COMPLETION OF WORK

I
CONSERVATION COMMISSION -- DIVISION OF INLAND WATERS

I A lbany ................................................................

On ........................................................................ I inspected the above work and found that it

had been completed in a satisfactory manner.

A pproved: ...........................................................................
Inspector of Docks and Dams.

Chief Engineer.

INSTRUCTIONS TO APPLICANTS

Rcquirenents for P.ans.- Before beginning the construction, reconstruction, alteration or extension of a

structure for impounding water, the owner of the proposed structure shall submit, in duplicate, to the Conservation

Commission complete drawings showing the location of the dam, the flow line of the impounded water, the

boundary lines and the ownership of the property affected, the nature of the foundation bed, the character of the

materials to be employed, the size and the location of the discharge and control gates, the general and special

features of the dam, and such dimensions as are necessary for the calculation of the stresses and the erection of

the structure.

' Drawings shall be on sheets of uniform size 24 inches wide by 36 inches long. Each sheet shall have a white

space 21 inches high by 51 inches long below the title to receive the stamp of approval. On each sheet of every

set of drawings there shall be clearly printed a conspicuous title in which shall appear the name of the county, the

name of the city, village or town, and the name of the stream in which the dam is located, and the name of the

owner thereof. The scale of the drawings shall be stated under the title. When the designs have been approved

by the Commission, one set will be returned to the owner, with such approval endorsed thereon. Copies in

Iduplicate of the specifications under which the darn is to be constructed shall accompany the plans.

rIspection.--The name of the inspector and a statement of his experience in such work must be sent to

j the Commission. There must also be sent a sample of at least one-half a cubic foot of sand and of cement, and

twenty cubic inches of the stone for concrete or masonry to be used in the structure, and of the natural materials

j in the foundation bed. The foundation bed, after it has been cleared and prepared, must be inspected subject to

approval by the Inspector of the Commission. The inspection of materials takes about ten days in the laboratory.

I Ou RId* tag.; will be .ent for l:Lhcflag tlcin-m-terials.

r777-



AIPIOVAL B;Y COMMISSION

STATE OF NEW YORK

CONSERVATION COMMISSION

ALBANY

On. . ---.... ...... ---..the Conservation Commission, by resolution duly adopted,
approved of the above application for the ecnstrution of dams.. --9

on--------------------------------------------------- ......................... and hereby gives permission for

th reconstction of said dam within.... ......... months from date in accordance with the
specifications and plans, and subject before erection to the approval by the Inspector of the

materials of construction and of the foundation bed when stripped and prepared, and subject

to the inspection of the work during and after construction. This approval may be amended

if deemed necessary to secure a safe structure.

(Seal) Secretary to Commission.

REPORT ON INSPECTION OF FOUNDATION

CONSERVATION COMMISSION - DIVISION OF INLAND WATERS

Albany ...................................................................

Work on the above dam was started ............................................................................, contracts

for the sam e having been awarded to ....................................................................................................

O n ................................................................................................................................................................

"ii  Approved:

Inspector of Docks and Dams.

....................................................... .°o .... .. . . .. . .. . . . .. . ............. ................ .. . . . . . .. .o. . . .. .. . . . .

Chief Engineer.

-V -.. . . ... ... ..m . ...- -.. -



i SlIv t i g or ithter cit-,,f'f..

. . .... . ........ . .. .. ........... .. .......................... . .. ..................... .......... ......... . . ........................... ......

Is fish w ay p rov id ed ? ..... -e-- .....................................

General description of regulating w6rks, gate houses, outlet pipes, penstocks, forebays, canals,

flashboards, gates, log chutes, etc.

........................................................................... ............................................................................................

.... .. ........ ......................................................................................................................

........................................... ................. ............................ ....................... .................................................

Names of owners of property which will be submerged by construction of dam, with approx-

imate submerged area owned by each.

.. . . . ............ .... .................. I................. ........................................................

. . .................................. ....... ........................................................................................... . . ...................

It is intended to complete work covered by this application by .....!......It_.. .............................
(Date)

REPORT UPON APPLICATION

CONSERVATION COMMISSION- DIVISION OF INLAND WATERS

Albany ... - ' .....

I have carefully examined the plans of the above dam, and find that if the work

is constructed in accordance with the plans, filed ..... ........ /'.... . . ....................

with good workmanship and the specified materials that it will be safe.
• Approved:

.. B......... ........ ....... . .......... .........o .e1 ' . °.. . . .o .*........ .. ....... .... ............... ... ... ......

Chief Engineer. Inspector of Docks and Dams.

. . ... . .,I '- . . .. . . . . . . . .. .. .. ...,. . .



Masn)ry or timber portiou: 7 ..

L en g th o n to p .................................. ........ .............................. ...... ................ .......... fe e t.

Length in stream bed ...... ..................... ...... ....c t.

Maximum height above stream bed .................................... feet.

Maximum height above foundation bed ........................................... feet.

M axim um w idth of base ......................................................................................................... feet.

M axim um w idth of top ............................................................................................................. feet.

Elevation of top above maximum water level in pond................................................. feet.

Elevation of top above spillway crest ............ .................................. ..................... feet.

N ature of foundations .... Rocl ................................................... ...................................... . ..

Earth portion:

Embankment: ITere

L ength on top ..... ..................................... ............................... feet.

Length in stream bed ............................................................................................................feet.

Maximum height above stream bed ................................................................................... feet.

M axim um w idth of base.... ............................................................................................. feet.

M axim um w idth of top ........................................................................................................ feet.

Elevation of top above maximum water level in pond .................................................... feet.

Elevation of top above spillway crest ........ ...................................................................... feet.

Slope, upstream face...............................................

Slope, dow nstream face .................................................................................................................

Core wall: !:one

M aterial ..........................................................................................................................................

Elevation of top above spillway crest ............................................................................... feet.

W idth of top ........................................................................................................................... feet.

B atter of faces ................................................................................................................................

Maximum height above foundations ............................................................................. feet.

Maximum width of base...... ........... ....................................... ...... feet.

..........
2I



r ILOCATIiON ANI) GEN1-R.TL DT)LIA

I "' ~ -. (Name of streamh)

1 wainc o f........ .... ......................................... w ithin theJ (Name of streau)

S limits of thc town of ..... Cr1t,=.Lz -..... ............. Countyof.rt.a .are

About..1/4 -P~f!-e ,ow-. the.bzICog-inet'cn tho .tozns.of.....................*
(Give a.pproximate distance fromi well kim wn bridge, dam, vtillage or mouth .of stream. so th .L work can be located on map 4f state)

Ilurpose of dan' hWid.nl e r -Pe~both aper.-",ill. -to. -be. operated. -during. the .....

Reasons for making changes in existing structure.. .r,4t..Q. -rsn ffo..a.wsbuilt ....
In cornnection viit-c th kithhe rg~ io~r~.d. 'S J.,

be planked evrer and made safe to arnz rn' sp1y.PrtqjhQpet

structure will be braced on the down stren~ aide in order to vithstan no tspr4 a'

flood.

L DATA AND DIMENSIONS
General:

IMaterials of which dam is to be constructe&-.T.i4r crib d=.n filled 1vith- store...

4jArea of watershed above dam... .470 ......................................square miles.

Area of water surface of pond at level of spillway crest ... 7 .................................. acres.

ICapacity of reservoir (at above level).P .. . 9 P .................................. cubic feet.

j Length of spillway crest.-. about 525 .et

Maximum depth of water on spillway crest ......................... ~.............................feet.

IMaximum discharging capacity of spillway.................................... cubic feet per second.

Maximum discharging capacity of spillway per square mile of drainage area ...............

I .. ................................................................ cubic ft't peKr ten.



G.OrG: E.' VAN KI NN.N OF DIVISION O" INLAND WAr R

7-... STATE OF NEW YORK
j *fJrj U . MOOREJ ME , .

" ALOE'", , HOvv., RICI&RI, W. S.CRNIAN

JO N J. FARqELL ..... . . ALEX. RCFMCKIM

j CONSERVATION COMMISSION
ALBANY

t No //0
J Serial N o.. . ....................... ..................

Application filed..., 44.._._._ " 1 7f.i3

Approved by Commission _. At ..........

Material Tag No...... .................

Foundations inspected ...........................

Final inspection ......................................

APPLICATION FOR ,-1.T'1.CT13 :; 3" RECONSTRUCTION OF A DAM

No. 30 Broad Street, N~ew York.Cit!,'.............. I .9 z e b T ~ : e (,. ....... .............. --- - ..........

(Addem ' Avv~icaW-)

Application is hereby made to the Conservation Commission of the State of New York,

in compliance with the provisions of Chap. LXV of the Consolidated Laws, the Conservation

Law, for approval of the detailed specifications and plans, marked. ....
D=arnt HIudson River at Corinth.., N. Y. - No. 3-814:................ .4. .... v...... .... ...... . ... ... ..... ........ .o..... . ... ..................................................................... .

herewith submitted, for the j r -of the dam herein described. All provisions of
reconstruction )

law will be complied with in the erection of the said dam, whether specified herein or not.

" ..... th1913 . Signature of Intornation1 Pa )or Co.(D t) A pplicant ..................................... ................................. .....

... .. .. ..



REPORT ON ()MIILETION ()I WRI(

CONSERVATION COMMISSION - DIVISION OF INLAND WATERS

A lb an y .......................................................

On ............................... I inspected the above work and found that it

had been completed in a satisfactory manner.

A pproved : ................................................................................
Inspector of Docks and Dams.

Chief Engineer.

INSTRUCTIONS TO APPLICANTS

Requirements for P,'ans.--Before beginning the construction, reconstruction, alteration or extension of a

structure for impounding water, the owner of the proposed structure shall submit, in duplicate, to the Conservation

Commission complete drawings showing the location of the dam, the flow line of the impounded water, the

boundary lines and the ownership of the property affected, the nature of the foundation bed. the character of the

materials to be employed, the size and the location of the discharge and control gates, the general and special

features of the dam, and such dimensions as are necessary for the calculation of the stresses and the erection of

the structure.

Drawings shall be on sheets of uniform size 24 inches wide by 36 inches long. Each sheet shall have a white

space 21 inches high by 51 inches long below the title to receive the stamp of approval. On each sheet of every

set of drawings there shall be clearly printed a conspicuous title in which shall appear the name of the county, the

name of the city, village or town, and the name of the stream in which the dam is located, and the name of the

. owner thereof. The scale of the drawings shall be stated under the title. When the designs have been apl)roved

by the Commission, one set will be returned to the owner, with such approval endorsed thereon. Copies in

4 duplicate of the specifications under which the dam is to be constructed shall accompany the plans.

Inspection.-The name of the inspector and a statement of his experience in such work must be sent to

Ii the Commission. There must also be sent a sample of at least one-half a cubic foot of sand and of cement, and

twenty cubic inches of the stone for concrete or masonry to be used in the structure, and of the natural materials

in the foundation bed. The foundation bed, after it has been cleared and prepared, must be inspected subject to

approval by the Inspector of the Commission. The inspection of materials takes about ten days in the laboratory.

Onl re'luot tags will be (nt for hluelintz the materials.

L i ----------- -- ---- .--..........-- - ,



APPROVAL BY COMMISSION

STAT: O)F .VNi. YoK

CONSERVATION COMISSION

ALBANY

On ................................................... the Conservation Commission, by reso)lution dtly adopted,
constructionC nstofctdan. 3  ...... U

approved of the above application for the construction of dam. ...

on ........... .---...- ...........................---------------------- and hereby gives permission for
the rconstruction of said dam within. ...... months from date in accordance with the

specifications and plans, and subject before erection to the approval by the Inspector of the

materials of construction and of the foundation bed when stripped and prepared, and subject

to the inspection of the work during and after construction. This approval may be amended

if deemed necessary to secure a safe structure.

S c a ....

REPORT ON INSPECTION OF FOUNDATION

CONSERVATION Cox iosON - DIVISION OF INLAND WATERS

Albany ............................................................

W ork on the above dam was started ............................................................................I contracts

for the sam e having been awarded to ....................................................................................................

,, !O . ......... ................ ............... .. .............. .... ..................................... ..... .. ..
.. n .... ..... I . .. ........ .......... ....... ......... . ....

...°. .. ..... .. 4 .. . . ... . ..I .... .... ......... ..-........... .... .... .. .. . .. ................... ... ......... ... ..
. .... ......... ...... . ....... . .....................................

Approved: ........... . . . . .
Inspector of Docks and Dams.

o............. . .... o.. .......................... .. o..... ....................... .

[Chief Engineer.

S. .. -----.- - . " --- , 0 -. I .



Si,. A in,, or utlr iat-off .... . ....

Is fi sh w ay p rov id ed ?. - - -...... .... . ........... ...................................................... . ............... .......

General description of regulating works, gate houses, outlet pipes, penstocks, forebays, canals,

flashboards, gates, log chutes, etc.

........ ........ .. ._ _ .., ... L .. t . . ,- -. - ... .. ..................................................................................

.. . . . . ........................ .............. 1 ......... ........................... ........ ........... ................... ....... ........................................

Names of owners of property which will be submerged by construction of dam, with approx-

imate submerged area owned by each.

................ .............................................................................

............... ............................................................... ......................................... .....................................

It is intended to complete work covered by this application by i- .." / .. .
(Date)

I'

REPORT UPON APPLICATION

CONSERVATION COMMISSION - DIVISION OF INLAND WATERSAl ban ....... .................... ..............

r I I have carefully examined the plans of the above dam, and find that if the work
1 ''  I/ ON 3

is constructed in accordance with the plans, filed... .... ................................................

with good workmanship and the specified materials that it will be safe.

Approved: ,, (. ;7,, .

I~ ~~~~~~~~~~~~~ ---......... ---: . . .% d.;l.: .l . ..................................................................................

"... * .. i .. if Ezig:ccr. Inspector of Docks and Dams.

I



Masonry or timber portion:

Length on top ..- - ---- ------ - _ -. ...... .......... .... feet.

Length in stream lbcd ... . .... . . feet.

Maximum hicight above stream bed.-......... ..............------------------------.. ...... feet.

Maximum height above foundation bed .. .... ...................................... _fect.

Maximum width of base .......... .............................. ---- ---------------------------------feet.

M axim um dt ofto-width .....o.....top.-----.---------------------------------------------- feet. f et

Elevation of top above maximum water level in pond......................................... ... feet.

Elevation of top above spillway crest ...-------------------------- ............... feet.

Nature of foundations . ......................------- ......................................................

Earth portion.

Embankment: zez

Length on top__. ............................................................................... feet.

Length in stream bed .................................................................... feet.

Maximum height above stream bed............................................................. feet.

M axim um w idth of base .....................................................feet.

Maximum width of top----......................................................................... feet.

Elevation of top above maximum water level in pond_ .......................... ...... feet.

* .Elevation of top above spilway crest ......................................................... feet.

Slope, upstream face..................................................................................

Slope, downstream face...............................................................................

Core wall:

M aterial .................................................................................... .......

Elevation of top above spillway crest.......................................................... feet.

Width of top .... ..... ............................................................. feet.

Batter of faces . ................... ............................................................... .....

Maximum height above foundations............................................................ feet.

Maximum width of base........................ ............................ ...... feet.



II
L()OCATION AN) GEN ERAIA, )ATA

Site of dam is on ..... .- .. .. ........ -.------.----.- ....... 7* .....-------.------ . ---------.....................................
(Name of stream)

limits of the town of ..... County of_ -. z-g

---------(Give- -approxiomate dstance fr.,on-wrll-k-n.,nrw-tbridge daca. ._0bgc.or monuth_ )f- stream. -s, -that -w-r-k -can be, located on map of state).. ................. ...... .. ..- ..... ....... .. . .......... I .... ........ ............................. ...... .
P u rp o se.o......... ... . . . . . . . . ... . . . . ........ -- - .................. ........................ ................. .................................................

- e s n .........n Ih n e ... e x i s t i n s t r uc.u r e .-- --g -.--- .. ...... . ................ .................... ......... .
.... ... ... ...... .....

SPu rls of whcdamst b o srce ..... _ . ............. .... i.

Reasons for making changes in existing structureCi'----. C,1461r LL~I.

i! I :
I DATA AND DIIIENSIONS

jGeneral:
Materials of which dam is to be constructed. -- t 2 ...................

Area of watershed above dam... . .. ..... ................................................ square miles.

Area of water surface of pond at level of spillway crest.. _ .o.0 M.

Capacity of reservoir (at above level) ......... ............................. cubic feet.

U* Length of spillway crest.. ......... ..... ........................................ ....... eet.

M aximum depth of water on spillway crest..... .. . ,..... ....... ............................................ feet.

I Maximum discharging capacity of spillway....o .......... cubic feet per second.

I Maximum discharging capacity of spillway per square mile of drainage area ........................

......... .......................... ...... . ........................ cubic feet per sccond .

---------------- - .-.



JAM~W. LN..,-- STATE OF NEW YORK ojvIsIoN oF INLAND WATERS

JOHN 0. MOORE

ALOCT E.HOYTRICHARD W. q-"LPMAN
JOHN J. FARRELL . ALE, RCE MCIM

A..,.-$_-CUAK. - 099,0 T. 09 0009*

CONSERVATION COMMISSION
ALBANY

Serial No... .--3....................................
Application filed- J ---- --$ .............

Approved by Commission .....................

M aterial Tag N o ............................. .....

Foundations inspected . ... / ?/ 3

Final inspection-. . -... ....... .....................

APPLICATION FOR CONSTRUCTION 9R COTPrxc 'TIN OF A DAM

(Addres of Appticant):, !~
Application is hereby made to the Conservation Commission of the State of New York,

in compliance with the provisions of Chap. LXV of the Consolidated Laws, the Conservation

4 Law, for approval of the detailed specifications and plans, marked..,..? .. _ . ............. .....'i""... ............................. ...... ...... ............................ ......... ............................. ................................................
herewith submitted, for the construction of the dam herein described. All provisions of

law will be complied with in tile erection of the said dam, whether specified herein or not.

4 . ............ Signaturc of
• , !{Applicant

"............



TINE I'll E UPIM"ATELIE FLAPM COJ1Pi'-INY

2uJ,ooo orFICLS IN AML!NmCA. CAI.LE 5ZilVICE TO ALL THE WORLD
1HEO. N. VAIL, Pncsi tLNT ___-j *- BELVIDERE BROOKS, GtNERAL MANAGER

- RECEIVER'S No. TI E CHC

SEND th. foliowing mess.,ge subject to the terms T,-3Yo 0C -or-e. !14. Y..* Avr7. 6/13.
Ofn bad, hercuA. which ar;. tIr.o ,a"red to

11on. John 5). "looro,

I~0/ R,/ I. BLurpee,

I ~ Tt~iPerkin3 and Chief 1:nr,,inecz \Thite have Just inspected
P'almner Falla dam site vnd plJ.an~. Still consider propos'ed con-
atructienr.and site co_-ibined vas li-zrirdous, ! nd carnot approve -

Ithereof* I desire to c!'prloy thrcoP outulde experts to 'exr.-ine
and report, and requeot tha.t yov inspect in person with thien

:4 :. ':f. '111be b::ck. in A.1b'--ry th~s nvw-min'.rl,,

FIS R. W. q11 X

IiPUtHT' "'I. 11E1'1XA T ITL

2;' IA!.!

I"m ov M M "'Wv
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- Ale NA'0 SO ? H1~c?5

R I VER~

TA4IL RhrCE
El..4.34

Propo-,qed Damn Vt reraoo

Fore bay Pbper Co.

PALMER P 0.

4eIi0 (Incorporoted ViIlo9e of Corin~th)

i If qelSTATE OF NEW YORK
w CONSERVATION COMMI5SION
I DIVI51ON OF INLAND WATERS

SKETCH SHOWING LOCATION OF
I PRESENT AND PROPOSED DAIMS
* AT PALMER FALLS

AUG. t13 5CALE I" 4o'

- ErIGRf.



Flood Lirse-

ff

5ca Ie:1' -I

Total verticil load~ on assumied j.:1j-

Upwa~rd pressure of' water (c~ssurnrlf13 fuil~

pressure al- heel, cIecreasinq uniformly -a :-crz
*at Toe, effective over two-thirds direct of LbAse) - 1 760 000'

74Net vetiaoad w 46830 00OO*

-horizontal comnponent of water. pressure - 2zoo 000'0

PTotal pressure parallel to joint - 3 005 0000

perpendicular to joint w4 378 000*

Coefficient of friction a 0.69

*4 . STATE OF NEW YORK

T CONSERVATION COMMISSIONI DIVISION OF INLAND WATrRS

PALMER FALLS DAM
5KETGH- SHOWING EFFECT Of

WATER PRE55URE IN JOINT UNDER DAM

I Co m p utIe by f. y Chec h cd b y :_K 74'ZE'~t, 193
Acc No. C-356 P; I^hM col
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5ection on C~ of Diagram 5howinq Horizontal
Pier NQ' 7 Load on One-half of Pier 1107

Arch__between Piers 7081

5TATE OF NEW YORK

Pie r No. ?a CONSERVATION COMM1155I0N
Division OF INLAND WATERS

'Cp. SKETCH SHOWING GoNaDITION5 AT PIER

PALM ER FALL5 DAM

'-~i ofNOTE: Elevations shown are refcnrrd 1-o I P

Pir 1.7-Acc No. C- 3 5 R. It. 1515 Fi le No.
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" S .Lvci Pasin.- Wos. 1-2-3 on Copilationl Sheets
Count.j[- Ros. 1-62 Alphabetically

* 3. • Aporove4 -
4. lnpsection Date -onth, Day. Year
. parVnt use -

1. Fish & Wildlife Management 4. Power
2. Recreation 5. Farm
3. Water Supply 6. No Apparent Use

6. Typ
* 1. Earth with Aux. Service Spillway

2. Earth with Single Conc. Spillwjy
3. Earth with Single non-conc. Spillway
4. Concrete
5. Other

* 7. As-Built Inspection - Built substantially according to approved plans and
specifications

Location of Spillway and Outlet Works

1. Appears to meet originally approved plans and specifications.
2. Not buLlt accordi:ig to plans and specifications and location appears to be

detrimental to structure.
3. Not built accordiag to plans and specifications but location does not appear to

be detrimental to structure.

Elevations

I. Generally in accordance to approved plans and specifications as deter.ined frets
visual inspection and use of hand level.

2, Not built accordir to plans and specifications and elevation changes appear :o
be detrimental to 

structure.

3. Not built accordir, to plans end specificatione but elevation chanZs do nOL
appear to be detrimental to structure.

Size of Spillway and Outlet Works

1. Appears to meet originally approved plans and specifications as determined by
field measurements usitig tape reasure.

2. Not built according to plans and specifications and changces appear detrimental
to structure.

-.j 3. Not built according to plans and specificaLions but changes do not appear
detripental to s;ructure.

Getemetry of Non-overflow Structircs

1. Generally in accordance to originally approved plans and specifications as
determined from visual inspection and use of hand level and Lape measitre.

2. Not built according to plans and specifications and changes appear detrgiaencal
to structure.

3.. Not built according to plans and specifications but changes do not appear
detrimencal to structure,

General Cotiditions of Non-Overflow Sercioi

1. Adequate - No apparent repairs needed or minor repair'a which can be cvered by
periodic maintenance.

* -2. Inadequate - Items in need of major repair.

or boxslisted on codition under non-verflow section.
L. Satisfactory.
2. Can be cowred by periodic mlu'itteiaaico.

3. Unsti sactory . Above and boyon.. ti- -ial nliiai-ett," ..



^ cincuraL Londltlon OL . p11lW3y and Uultet Works

. Adequate *- No apparent repairs needed or minor repairs which can be c6vered by
periodic maintenance.

2. Inadequate - Items in need of major repair.

Items) For boxes listed conditions listed under 3pillway ind outlet works.
1. Saafsfactory.
2. Can be covered by periodic'maintenance.

S.3. Unsatisfactory - Above and beyond normal maintenance.
4. Dam does not conttin this feature.

Maintenance

I. Evidence of periodic maintenance being performed.
2. No evidence of periodic maintenance.
3. No longer a dam or dam no longer in use. cu, ,L e11%C~k

Hzard Classification Downstream Como.q

(A) Damage to agriculture and county roads.
2. (B) Damage to private and/or public property.
3. (C) Loss of life end/or property. (±)

Evaluation - Based on Judgment and Classification in Box Nos.

Evaluation for Unsafe Dam

1. Unsafe - Repairable.
2. Unsafe - Not Repairable.

. nou lf!..e nqt__e-y 1.0.9 Ps.e__..o dgeg 1 .r~e_u n s a Cce.

LOR )IaDSCJb -NINGSITON

(2) UPPER HUDSON a? %1,WSo1
(3) WHAWJ3 STATE AIL NCW AQ * Moratof

(4). LAKE C mL PLAIN 
9 S1AV AIItSAION ,As0 NASSAU

* (5) DELAWARE So NEWYORK
(6) SUSQ';EIHIXNA 3'AIEcoD,: 3 NIAGARA

i (7) CHEMUJNG S5~ €o.. MoWoIo,
(7 CENNGcan COUNTY NAMW S4 ONONOACA

(8) OSWEGO 55 o.,,,,,i

(9) GENESEE I AtSANY 3. o5,,4,
(10) ALLEGHENY 2 SUo',X iS oswego

(1 LAEEI 4 5ft00.! 0901(0
A CAITARAUGUS 40 VUUAM

H (12) WtSTERN LAKE oIxrARio 6 CAYUGA 41 uia
7k (13) CEUTRAL LAKE ONTARIO 7 CAU AOUA 4 S

7 CIA'U 42 k[MSSILAI
(16) EASTERN LAKE OMrARIO 6 CNIA O M ,.
15Y SALFtON RIVER to CIoNION 4 1 cIAU,0

(16) BLACK RIV'ER AS 9l~I i t. ~ ioe. 1
(17) E T ST. LA'Ri.KNCE la CORTLANo 41 Sc6,IICC!ACY

(18) EAST ST. lJWREXCE IS DwROtC 4 Sc,,U-T
"(19) ACQdiCTTE RIVER IS ERtI go SNCA
(20) ST. R"'c;is RIVER s1 SICUVEN

(21) 10'VSATO1U1C S. ,eANKNU,
(22) LONG ISLD .ULION 63 SUtIVAN

G INISI 1 $4 #A
• T (23) Os1W TATCHIIE a* OREM 66 TOMPKIS

80 J1111N4 5 WARRTN
84 KAItN 6SWg, ONG

as RWIs ,9 WAYNE
ao WIS1CISI
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